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(57)Abstract: 

PROBLEM TO BE SOLVED: To laminate a linearly polarizing film having a longitudinal direction 
on an optical retardation plate having a longitudinal direction in roll-to-roll process in such a 
manner that the absorption axis of the linearly polarizing film is substantially neither parallel nor 
perpendicular to the phase lagging axis of the optical retardation plate. 

SOLUTION: An optical retardation plate having the phase lagging axis present in the direction 
substantially neither parallel nor perpendicular to the longitudinal direction is used, or a linearly 
polarizing film having the absorption axis present in the direction substantially neither parallel 
nor perpendicular to the longitudinal direction is used. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The polarizing plate which exists in the direction which is not perpendicular, either 
even when it is arranged so that a longitudinal direction with mutual linearly polarized light film 
which has a longitudinal direction and phase contrast plate which has a longitudinal direction may 
become parallel substantially, and the absorption shaft of the linearly polarized light film is 
substantially parallel to a longitudinal direction and the lagging axis of a phase contrast plate is 
substantially parallel to a longitudinal direction. 

[Claim 2] The polarizing plate according to claim 1 which whose phase contrast plate is lambda/4 
plate, and has the lagging axis of a phase contrast plate in the 45-degree direction substantially 
to a longitudinal direction. 

[Claim 3] It is arranged so that a longitudinal direction with mutual linearly polarized light film 
which has a longitudinal direction and phase contrast plate which has a longitudinal direction may 
become parallel substantially, even when the absorption shaft of the linearly polarized light film is 
substantially parallel to a longitudinal direction, it exists in the direction which is not 
perpendicular, either, and the lagging axis of a phase contrast plate is an parallel polarizing plate 
substantially to a longitudinal direction. 

[Claim 4] The polarizing plate according to claim 3 which whose phase contrast plate is lambda/4 
plate, and has the absorption shaft of the linearly polarized light film in the 45-degree direction 
substantially to a longitudinal direction. 

[Claim 5] The liquid crystal display which is a liquid crystal display with which the liquid crystal 
cell and at least one polarizing plate with which it comes to enclose the nematic liquid crystal in 
which bend orientation or hybrid orientation is shown between the substrates with a transparent 
electrode of the pair which has the orientation film were prepared in the front face, and is 
characterized by a polarizing plate being cut out by claim 1 thru/or any 1 term of 4 from the 
polarizing plate of a publication. 

[Claim 6] The liquid crystal display according to claim 5 which has the value of Re (0 degree), Re 
(40 degrees), and Re (-40 degrees) which the optical compensation film which consists of an 
optical anisotropic layer which fixed the orientation of a transparence base material and 
discotheque liquid crystal between the liquid crystal cell and the polarizing plate is arranged, and 
show the optical anisotropy of an optical anisotropic layer in the range of 35**25nm, 105**55nm, 
and 35**25nm, respectively. 

[Claim 7] The liquid crystal display according to claim 6 with which the transparence base 
material of an optical compensation film is an optical anisotropy, has Re retardation value in 10 
thru/or the range of 70nm, and has a Rth retardation value in 70 thru/or the range of 400nm. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the polarizing plate of the shape of a long 
picture arranged so that a longitudinal direction with mutual linearly polarized light film which has 
a longitudinal direction and phase contrast plate which has a longitudinal direction may become 
parallel substantially. Moreover, this invention relates also to the circular polarization of light 
plate arranged so that the linearly polarized light film and lambda/4 plate may become the 
include angle the absorption shaft of the linearly polarized light film and whose lagging axis of 
lambda/4 plate are 45 degrees. Furthermore, this invention consists of the liquid crystal cell and 
circular polarization of light plate with which it comes to enclose the pneumatic liquid crystal 
which shows bend orientation or hybrid orientation, and an optical compensation film, and relates 
also to the liquid crystal display from which the include angle of the orientation vector of the 
nematic liquid crystal to a substrate changes by change of the electrical potential difference 
impressed to a liquid crystal cell. 
[0002] 

[Description of the Prior Art] A liquid crystal display (LCD) has the description which was [ low 
power / the thin shape, the light weight, ] excellent as compared with CRT (cathode ray tube), 
and has come to be widely used by a notebook computer, a monitor, television, PDA, a cellular 
phone, car navigation, the video camera, etc. Having spread most now had a trouble on the 
viewing-angle property that a foreground color and contrast change with the directions to see on 
a principle, and a trouble that a speed of response still is not enough, by this method, although it 
was in TN (TSUISUTTEDONEMA tick) mode in which a torsion pneumatic liquid crystal is used. 
[0003] The liquid crystal display using the liquid crystal cell in the bend orientation mode in 
which the orientation (symmetrically) of the cylindrical liquid crystal is made to carry out in the 
reverse direction to each specification of a U.S. Pat. No. 4583825 number and said 5410422 
numbers substantially in the upper part and the lower part of a liquid crystal cell is indicated. 
Since the cylindrical liquid crystal molecule is carrying out orientation symmetrically in the upper 
part and the lower part of a liquid crystal cell, since the liquid crystal cell in bend orientation 
mode has a self-optical compensation function, it is also called OCB (Optically Compensatory 
Bend) mode. In order for this method to cancel a front retardation and to extend an angle of 
visibility further, it is necessary to use an optical compensation film. As this optical 
compensation film, the film which has an optical anisotropic layer on a transparence base 
material is indicated by each specification of JP,6-2141 1 6,A, a U.S. Pat. No. 5583679 number, 
said 5646703 numbers, and the West German patent official report 3911620ANo. 1. 
[0004] In order to improve further the angle of visibility of the liquid crystal display in bend 
orientation mode, using an optical compensation film like general liquid crystal mode is examined. 
JP.8-327822A JP.9-1 97397,A (U.S. Pat. No. 5805253 number specification), In WO 96/No. 
37804 specification (Europe patent application 0783128 No. A specification) and JP,1 1-316378,A 
(U.S. Pat. No. 6064457 number specification) The optical compensation film which has the optical 
anisotropic layer formed from discotheque liquid crystal, and the liquid crystal display in bend 
orientation mode using it are indicated. A very large angle of visibility is obtained by using the 
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optical compensation film which has the optical anisotropic layer formed from discotheque liquid 
crystal for the liquid crystal display in bend orientation mode. 

[0005] Furthermore, HAN mode which applied this view to the reflective mold LCD so that the 
Japan Society of Applied Physics (20 or 29 a-SZC-1995) of the 42nd rejuvenation might see 
(Hybrid-aligned-nematic mode) The liquid crystal cell is proposed. That is, this HAN mode liquid 
crystal cell uses the hybrid orientation of the above-mentioned bend orientation eel top. In this 
HAN mode liquid crystal cell, the biaxially oriented film is proposed as an optical compensation 
film. In order to improve further the angle of visibility of the liquid crystal display in the HAN 
mode in which this hybrid orientation is used, the optical compensation film which has the optical 
anisotropic layer formed in JP,9-21914,A, the patent No. 31 18197 public, etc. from discotheque 
liquid crystal, and the liquid crystal display in HAN mode using it are indicated. Although there is 
the description that OCB mode and a HAN mode liquid crystal cell have a large angle of visibility 
as compared with the conventional liquid crystal mode (TN mode, STN mode) and a speed of 
response is quick and use with a transparency mold is progressing Although the development as 
a reflective mold or a transflective type liquid crystal display was expected further from now on, 
lambda/4 plate was made indispensable in this case, compared with the transparency mold, a 
manufacture process becomes long or the trouble on manufacture that an excellent article yield 
falls was left behind. 
[0006] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is offering the polarizing 
plate which improves the polarizing plate which can be used for the reflective mold liquid crystal 
display in the transflective LCD in OCB mode, or HAN mode, and can be manufactured by the 
short manufacture process and the high excellent article yield. 
[0007] 

[Means for Solving the Problem] This invention offers the polarizing plate of following the (1) - 
(4), and the liquid crystal display of following the (5) - (7). 

(1) The polarizing plate which exists in the direction which is not perpendicular, either even when 
it is arranged so that a longitudinal direction with mutual linearly polarized light film which has a 
longitudinal direction and phase contrast plate which has a longitudinal direction may become 
parallel substantially, and the absorption shaft of the linearly polarized light film is substantially 
parallel to a longitudinal direction and the lagging axis of a phase contrast plate is substantially 
parallel to a longitudinal direction. 

(2) Polarizing plate given in (1) which whose a phase contrast plate is lambda/4 plate, and has 
the lagging axis of a phase contrast plate in the 45-degree direction substantially to a 
longitudinal direction. 

[0008] (3) It is arranged so that a longitudinal direction with mutual linearly polarized light film 
which has a longitudinal direction and phase contrast plate which has a longitudinal direction may 
become parallel substantially, even when the absorption shaft of the linearly polarized light film is 
substantially parallel to a longitudinal direction, exist in the direction which is not perpendicular, 
either, and the lagging axis of a phase contrast plate is an parallel polarizing plate substantially to 
a longitudinal direction. 

(4) Polarizing plate given in (3) which whose a phase contrast plate is lambda/4 plate, and has 
the absorption shaft of the linearly polarized light film in the 45-degree direction substantially to 
a longitudinal direction. 

[0009] (5) The liquid crystal display which is a liquid crystal display with which the liquid crystal 
cell and at least one polarizing plate with which it comes to enclose the nematic liquid crystal in 
which bend orientation or hybrid orientation is shown between the substrates with a transparent 
electrode of the pair which has the orientation film were prepared in the front face, and is 
characterized by cutting out a polarizing plate from a polarizing plate given [ any / one ] in (1) 
thru/or (4). 

[0010] (6) A liquid crystal display given in (5) which has the value of Re (0 degree), Re (40 
degrees), and Re (-40 degrees) which the optical compensation film which consists of an optical 
anisotropic layer which fixed the orientation of a transparence base material and discotheque 
liquid crystal between the liquid crystal cell and the polarizing plate is arranged, and show the 
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optical anisotropy of an optical anisotropic layer in the range of 35**25nm, 105**55nm, and 
35**25nm, respectively. Above Re (0 degree), Re (40 degrees), and Re (-40 degrees) expresses 
the retardation value of the optical compensation film measured with light with a wavelength of 
633nm from the direction which inclined in the direction of the direction where the retardation of 
an optical anisotropic layer takes the minimum value, the direction which inclined in the direction 
respectively contrary to the direction of a normal, and the direction of a normal to the minimum 
value 40 degrees in the flat surface containing a normal, and a normal to the minimum value 40 
degrees. 

[001 1] (7) A liquid crystal display given in (6) to which the transparence base material of an 
optical compensation film is an optical anisotropy, has Re retardation value in 10 thru/or the 
range of 70nm, and has a Rth retardation value in 70 thru/or the range of 400nm. The above- 
mentioned Re retardation value and a Rth retardation value : which is the value defined by the 
following type (I) and (II), respectively (I) Re=(nx-ny) xd (II) nx among a Rth={(nx+ny) /2-nz} xd 
[type it is the refractive index of the direction of a lagging axis within a transparence base 
material side,;ny is the refractive index of the phase leading shaft orientations within a 
transparence base material side,;nz is the refractive index of the thickness direction of a 
transparence base material, and; and d are the thickness of a transparence base material — ] . 
[0012] In this specification, "it is substantially parallel", "it being a perpendicular substantially", 
or "it is 45 degrees substantially" mean that it is within the limits of **5 degrees to a strict 
include angle. Therefore, it means that an include angle (angle of the narrower one) is at less 
than 85 degrees also with "it is not perpendicular, either, even when it is substantially parallel" 
exceeding 5 degrees. 
[0013] 

[Effect of the Invention] The polarizing plate according to this invention can stick the linearly 
polarized light film and a phase contrast plate with a roll two roll. When sticking the absorption 
shaft of the linearly polarized light film, and the lagging axis of a phase contrast plate (a circular 
polarization of light plate lambda/4 plate) like a circular polarization of light plate so that it may 
become the direction (a circular polarization of light plate 45 degrees) which is not perpendicular, 
either even when it is parallel, in a Prior art, the chip which cut out the linearly polarized light 
film, and the chip which cut out the phase contrast plate are stuck. By the linearly polarized light 
film of the shape of a roll manufactured by the Prior art, the absorption shaft is parallel or 
perpendicular to a longitudinal direction. Similarly, with the phase contrast plate of the shape of a 
roll manufactured by the Prior art, the lagging axis is parallel or perpendicular to a longitudinal 
direction, therefore — if the roll-like linearly polarized light film and the roll-like phase contrast 
plate which were manufactured by the Prior art are stuck with a roll two roll — the absorption 
shaft of the linearly polarized light film, and the lagging axis of a phase contrast plate — parallel 

— even when — it cannot arrange so that it may become the direction which is not 
perpendicular, either. 

[0014] By research of this invention person, even when the lagging axis was substantially parallel 
to the longitudinal direction and the phase contrast plate which is not perpendicular, either, or 
the absorption shaft was substantially parallel to the longitudinal direction, it became clear that 
the linearly polarized light film which is not perpendicular, either could be manufactured, 
consequently — this invention person only sticks the linearly polarized light film and a phase 
contrast plate with a roll two roll — it is — a circular polarization of light plate — like — the 
absorption shaft of the linearly polarized light film, and the lagging axis of a phase contrast plate 

— parallel — even when — it succeeded in manufacturing the polarizing plate arranged so that 
it may become the direction which is not perpendicular, either. The approach of sticking the 
linearly polarized light film and a phase contrast plate with a roll two roil is the very 
advantageous manufacture approach which are a short process, a high yield, and low cost as 
compared with the approach of sticking, after cutting out the linearly polarized light film and a 
phase contrast plate for a chip. The liquid crystal display in bend orientation mode or hybrid 
orientation (HAN) mode has the description of an angle of visibility being large as a reflective 
mold, and being high-speed responsibility. It is expectable to swerve and to spread widely about 
**'s and others liquid crystal display from now on, if the circular polarization of light plate used 
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for them can be manufactured at a short process, a high yield, and low cost. 
[0015] 

[Embodiment of the Invention] The liquid crystal cell in [liquid crystal cell] bend orientation mode 
and HAN orientation mode is indicated in detail by the patent No. 3118197 official report. The 
liquid crystal cell (bend orientation eel) using the liquid crystal which carries out bend orientation 
is a symmetry eel, and the liquid crystal display which has this liquid crystal cell essentially has a 
large angle of visibility. The reflective mold liquid crystal display of an angle of visibility using the 
liquid crystal which carries out HAN orientation similarly is also essentially large. 
[0016] A liquid crystal cell consists of a layer of the substrate which generally has the 
transparent electrode with which the orientation film was formed on the surface of the pair, and 
the nematic liquid crystal enclosed between the substrate. In a bend orientation eel, the nematic 
liquid crystal which can carry out bend orientation within the liquid crystal cell to which the 
electrical potential difference was generally given is used. Generally the liquid crystal used for a 
bend orientation liquid crystal cell has a forward dielectric constant anisotropy. And the include 
angle to the substrate of the orientation vector of a nematic liquid crystal changes with change 
of the electrical potential difference given to a liquid crystal cell. Usually, the include angle to the 
substrate of the orientation vector of a nematic liquid crystal increases by the increment in the 
electrical potential difference given to a liquid crystal cell, and a birefringence falls. An image is 
obtained by change of this birefringence. In this specification, as for the bend orientation of liquid 
crystal, the orientation vector (namely, a director or an optical axis) of the liquid crystal molecule 
of a liquid crystal layer means being the symmetry (axial symmetry) and having a bend part in the 
field near a substrate at least about the center line of a liquid crystal layer. A bend part means 
the part at which the line formed of the director of the field near a substrate has turned. 
[0017] When electrical-potential-difference impression is carried out at a liquid crystal cell, with 
the bend orientation of liquid crystal namely, the director of the liquid crystal molecule in a eel 
Near a lower substrate, to a lower substrate, it is almost parallel and the include angle on a 
director and the front face of a substrate increases with the increment in the distance from a 
substrate. Further a director The distance of a top substrate and a bottom substrate in an equal 
field (center line field) It becomes almost perpendicular, and the include angle on a director and 
the front face of a substrate increases further with the increment in the distance from a bottom 
substrate, and finally, as for a director, a liquid crystal molecule means a substrate front face, a 
perpendicular, or carrying out orientation so that a director may become almost parallel to a top 
substrate near a top substrate. Near the center line, the director may be doing torsion 
orientation. Furthermore, the director of the field or surface of action near a vertical substrate 
may lean from the substrate front face (that is, you may have a tilt angle). In order that the 
product (deltanxd) of refractive-index anisotropy deltan of a liquid crystallinity compound and 
thickness d of the liquid crystal layer of a liquid crystal cell may reconcile brightness and an 
angle of visibility at a bend orientation liquid crystal cell, it is desirable that they are 100 thru/or 
the range of 2000nm, it is still more desirable that it is the range which is 150 thru/or 1700nm, 
and it is most desirable that they are 500 thru/ or the range of 1 500nm. 
[0018] HAN orientation mode is well known for the field of a liquid crystal display. A HAN 
orientation eel is the structure where the bottom substrate has been arranged in the location of 
the center line of a bend orientation eel, and the orientation film of a bottom substrate is the 
layer to which the homeotropic orientation of the nematic liquid crystal can be carried out. As an 
example of such orientation film, the layer of the inorganic vacuum evaporationo film and a 
surfactant, the layer of an organic silane, etc. can be mentioned. Generally the nematic liquid 
crystal used for the HAN orientation eel of this invention is the liquid crystal which can form a 
hybrid array by electrical-potential-difference grant. On substrate of one of the two, liquid 
crystal is carrying out orientation of the HAN orientation eel perpendicularly substantially, and it 
is desirable that the pre tilt angles on the substrate of another side are 0 thru/or 45 degrees. As 
for the refractive-index anisotropy (deltan) of a liquid crystal layer, and the value of a product 
(deltand) with the thickness (d) of a liquid crystal layer, it is desirable that they are 100nm 
thru/or 1000nm, and it is still more desirable that they are 300 thru/or 800nm. The substrate of 
the side to which perpendicular orientation of the liquid crystal is carried out may be a substrate 
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by the side of a reflecting plate, and may be a substrate by the side of a transparent electrode. 
[0019] Although each liquid crystal display which has a bend orientation eel or a HAN orientation 
eel has a self-compensation director field, when a display is greatly seen from across (in 
especially, the vertical direction), the light transmittance for a black display increases and it 
brings about the fall of contrast. The contrast at the time of seeing from an inclination can 
greatly be improved, without reducing the contrast at the time of seeing from a transverse plane 
by equipping the above-mentioned eel with the optical compensation sheet of this invention. 
[0020] The [linearly polarized light film] linearly polarized light film can be used as a circular 
polarization of light plate, if the absorption shaft is stuck with the lagging axis of lambda/4 plate, 
and the include angle of 45 degrees. In order to stick the linearly polarized light film and 
lambda/4 plate with a roll two roll and to manufacture a circular polarization of light plate, the 
combination of the long linearly polarized light film with which 45 degrees of absorption shafts 
lean to the longitudinal direction of a film, and lambda/4 plate with a lagging axis parallel to the 
longitudinal direction of a film, or the combination of the long linearly polarized light film with an 
absorption shaft parallel to a film longitudinal direction and lambda/4 plate with which 45 degrees 
of lagging axes lean to the longitudinal direction of a film is desirable. 
[0021] Some approaches to carry out the include-angle inclination of the request for the 
orientation shaft of a polymer to the film transport approach are proposed. In JP,2000-9912,A, 
right and left of the extension direction at for example, a different rate, carrying out uniaxial 
stretching of the plastic film to width or length How to pull and extend in the length or the 
longitudinal direction which is different from said extension direction, and to make an orientation 
shaft incline to said direction of uniaxial stretching, It has the film maintenance point of a right- 
and-left pair which makes the include angle of the transit direction and theta to right-and-left 
both the deckle edges of a continuation film given in JP,3-1 82701 ,A two or more pairs. Along 
with transit of a film, according to the device which each opposite point can extend in the 
direction of theta How to manufacture the film which has the extension shaft of the include 
angle theta of arbitration to the transit direction of a film, The both ends of a film of a 
publication in a JP,2-1 13920,A official report The manufacture approach extended in the die- 
length direction of a film, and the direction crossing diagonally by making it grasp and run 
between the chucks of two trains which run the tenter rail [ which has been arranged / like / 
like ] top with which the mileage of the chuck within the predetermined transit section differs, 
There is a polarizing plate of a roll gestalt by the long picture which consists of a polymer film 
which is obtained by the slanting extension approach of a polarizing plate and a polymer film of 
having leaned the transparency shaft by rubbing processing, and which carried out slanting 
extension. 

[0022] It is desirable to use the polarizing plate of a roll gestalt for manufacture of the linearly 
polarized light film at the long picture by the slanting extension approach. It extends, after 
polyvinyl alcohol (henceforth, PVA) is mainly used as a material of the linearly polarized light film, 
iodine or dichroism coloring matter dyes after extending this PVA film, or dyeing, and the linearly 
polarized light film is formed by constructing a bridge with a boron compound further. Moreover, 
a polyene is extended and what was dyed similarly can be used. 

[0023] About producing the linearly polarized light film which is not perpendicular, either, even 
when it is parallel to the longitudinal direction of a film in an absorption shaft In the extension 
approach of the polymer film for polarizing plates (mainly PVA) which gives and extends tension, 
holding the both ends of the polymer film supplied continuously with a maintenance means, and 
advancing this maintenance means to the longitudinal direction of a film The distance W of two 
substantial points with the locus L2 of the maintenance means to the point already substantial 
from the maintenance start point with a substantial end which is the locus L1 and polymer film of 
a maintenance means to the point of an edge substantial from a substantial maintenance start 
point of a polymer film canceling [ maintenance ] on the other hand canceling [ maintenance ] 
canceling [ maintenance ] The following formula (3) is filled, and the support nature of a polymer 
film is maintained, the rate of volatile matter produces by the extension approach of the polymer 
film for polarizing plates that 5% or more of condition is made to exist, and it is characterized by 
extension and its thing [ carrying out post shrinkage and reducing the rate of volatile matter ], 
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and the manufacture approach rolled round in a roll gestalt can be applied. 

[0024] Formula (3) It is transparent on the optical target used as a protection film of the optical 
compensation film later mentioned as a protection film, a phase contrast plate like lambda/4 
plate, or the usual polarizing plate, and a birefringence can use a small cellulose triacetate film 
for the |L2-L1|>0.4W linearly polarized light film. 

[0025] As for a [optical compensation film] optical compensation film, it is desirable to consist of 
optical anisotropic layers which fixed the orientation of a transparence base material and 
discotheque liquid crystal at least, and it is desirable that it is in the range whose values of Re (0 
degree), Re (40 degrees), and Re (-40 degrees) which show the optical anisotropy are 35**25nm, 
1 05**55nm, and 35**25nm, respectively. Re (0 degree), Re (40 degrees), and Re (-40 degrees) 
express the retardation value of the optical compensation film measured with light with a 
wavelength of 633nm here from the direction which inclined in the direction of the minimum 
value of the direction which inclined in the direction contrary to the direction of the direction of 
a normal, and a normal to the minimum value 40 degrees, and a normal to a retardation 40 
degrees in the direction where the retardation of this optical anisotropic layer takes the minimum 
value and the flat surface containing a normal. 

[0026] It is desirable to use the polymer film whose light transmittance is 80% or more as a 
transparence base material of a [transparence base material] optical compensation film. As a 
polymer film, what a birefringence cannot discover easily due to external force is desirable, the 
example of a polymer — cellulose system polymer and norbornene system polymer (example, 
ARTON, product made from JSR);ZEONOR, and the Nippon Zeon Co., Ltd. make — ;ZEONEX, the 
Nippon Zeon Co., Ltd. make, and polymethylmethacrylate are contained. A cellulose system 
polymer is desirable, cellulose ester is more desirable, and the lower-fatty-acid ester of a 
cellulose is still more desirable. As for lower fatty acid, a carbon atomic number means six or 
less fatty acid. As for a carbon atomic number, it is desirable that it is 2 (cellulose acetate), 3 
(cellulose propionate), or 4 (cellulose butyrate). As cellulose ester, cellulose acetate is desirable, 
and diacetyl cellulose, triacetyl cellulose, etc. are mentioned as the example. Cellulose acetate 
propionate and mixed fatty acid ester like cellulose acetate butylate may be used. 
[0027] Generally, the hydroxyl group of the 2nd place of cellulose acetate, the 3rd place, and the 
6th place is not necessarily distributed equally [ whenever / whole permutation ] to every [ 3 / 
1/], and has the inclination for whenever [ permutation / of hydroxyl group ] to become small 
the 6th place. As for more ones, in this invention, whenever [ permutation / of 6 place hydroxyl 
group of cellulose acetate ] is desirable compared with the 2 or 3rd place. It is desirable that the 
rate of whenever [ permutation / of the 6th place ] is 30% or more 40% or less acyl group to the 
sum total of whenever [ permutation / of the 2nd place, the 3rd place, and the 6th place ], it is 
still more desirable that it is 31% or more, and it is most desirable that it is 32% or more. As for 
whenever [ permutation / of an acyl group ], it is desirable that it is [ of cellulose acetate ] 0.88 
or more the 6th place. 

[0028] the propionyl radical the 6th place of whose hydroxyl group is a with a carbon numbers of 
three or more acyl group in addition to an acetyl group, and a BUCHIROIRU radical — it is 
disclosed and you may permute by the roil radical, and benzoyl and an acryloyl radical. It can ask 
for measurement of whenever [ permutation / of each location ] by NMR. The cellulose acetate 
obtained as cellulose acetate by the synthetic approach of the synthetic example 1 indicated by 
the paragraph numbers 0043-0044 of JP.1 1-5851, A, the synthetic example 2 indicated by the 
paragraph numbers 0048-0049, and the synthetic example 3 indicated by the paragraph numbers 
0051-0052 can be used. 

[0029] Re retardation value and the Rth retardation value of a [retardation value of polymer film] 
polymer film are defined by the following type (I) and (II), respectively. 

(I) In an Re=(nx-ny) xd(II) Rth={(nx+ny) /2-nz} xd type (I) and (II), nx is the refractive index of the 
direction of a lagging axis in a film plane (direction where a refractive index serves as max). In a 
formula (I) and (II), ny is the refractive index of the phase leading shaft orientations in a film 
plane (direction where a refractive index serves as min). In a formula (II), nz is the refractive 
index of the thickness direction of a film. In a formula (I) and (II), d is the thickness of the film 
which sets a unit to nm. 
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[0030] As for 10 thru/or 70nm, and a Rth retardation value, it is desirable that 70 thru/or the 
range of Re retardation value of a polymer film are 400nm in this invention. In addition, as for the 
rate of a birefringence of a polymer film (deltan:nx-ny), it is desirable that it is 0.00025 thru/or 
0.00088. Moreover, as for the rate of a birefringence of the thickness direction of a transparence 
base material {(nx+ny) /2-nz}, it is desirable that it is 0.00088 thru/or 0.005. 
[0031] The include angle of the lagging axis within a [lagging-axis include angle of polymer film] 
transparence base material side makes the extension direction of a polymer film the datum line 
(0 degree), and defines it by the include angle which a lagging axis and the datum line make. 
Here, when extending the film of a roll gestalt crosswise, the cross direction is made into the 
datum line, and when you extend to a longitudinal direction, let a longitudinal direction be the 
datum line. As for the average of a lagging-axis include angle, it is desirable that it is 3 degrees 
or less, it is still more desirable that it is 2 degrees or less, and it is most desirable that it is 1 
degree or less. The direction of the average of a lagging-axis include angle is defined as the 
average direction of a lagging axis, moreover, as for the standard deviation of a lagging-axis 
include angle, it is desirable that it is 1.5 degrees or less, and it is 0.8 degrees or less — alike — 
a pan — it is desirable and it is most desirable that it is 0.4 degrees or less. 
[0032] In the transparency mold liquid crystal display which used the optical compensation film, 
progress of the time amount after energization may generate "frame-like display nonuniformity" 
in a screen periphery. This nonuniformity is based on the rise of the permeability of a screen 
periphery, and becomes remarkable especially at the time of a black display. In a transflective 
LCD, it is exoergic from the back light and, moreover, temperature distribution arise in a liquid 
crystal cell side. It is the cause of generating of "frame-like display nonuniformity" that the 
optical property (a retardation value, include angle of a lagging axis) of an optical compensation 
film changes with these temperature distributions. Since the expansion or contraction of an 
optical compensation film by the temperature rise is controlled by adhesion with a liquid crystal 
cell or the linearly polarized light film, change of the optical property of an optical compensation 
film originates in elastic deformation arising on an optical compensation film. 
[0033] In order to control the above "frame-like display nonuniformity", it is desirable to use a 
polymer film with high thermal conductivity for an optical compensation film. As a polymer with 
high thermal conductivity, cellulose acetate {0.22W/(m-**)}, low density polyethylene {0.34W/(m- 
**)}, ABS {0.36W/(m-**)}, and a polycarbonate {0.19W/(m-**)} are desirable. ZEONEX [0.20W/ 
(m-**) and the Nippon Zeon Co., Ltd. make}, ZEONOR {0.20W/(m-**) and the Nippon Zeon Co., 
Ltd. make}, and ARTON {0.20W/(m-**) and the product made from JSR} which are an annular 
olefin polymer are desirable. 

[0034] It is desirable to use the cellulose acetate film whenever [ acetylation / whose ] are 59.0 
thru/or 61.5% as a polymer film of this invention in consideration of the above-mentioned optical 
property and a thermal property. Whenever [ acetylation ] means the amount of joint acetic 
acids per cellulose unit mass. Whenever [ acetylation ] follows measurement and count of 
whenever [ in ASTM:D -817-91 (the examining methods, such as cellulose acetate) / 
acetylation ]. Moreover, as for the viscosity average polymerization degree (DP) of a polymer 
film, it is desirable that it is 250 or more, and it is still more desirable that it is 290 or more. 
Moreover, as for a polymer film, it is desirable that the molecular weight distribution of Mw/Mn 
(Mw is mass average molecular weight and Mn is number average molecular weight) by gel 
permeation chromatography are narrow. As a value of concrete Mw/Mn, it is desirable that it is 
1.0 thru/or 1.7, it is still more desirable that it is 1.3 thru/or 1.65, and it is most desirable that it 
is 1.4 thru/or 1.6. 

[0035] In order to adjust the retardation of a [retardation rise agent] polymer film, it is desirable 
to use the aromatic compound which has at least two aromatic series rings as a retardation rise 
agent, and triphenyl triazine is desirable as an aromatic compound which has at least two 
aromatic series rings. It is indicated by JP.2000-1 1 1914,A, the 2000-275434 official report, the 
PCT/JP 00/No. 02619 specification, etc. as other examples. Two or more kinds of aromatic 
compounds may be used together. In addition to an aromatic hydrocarbon ring, aromaticity 
heterocycle is included in the aromatic series ring of an aromatic compound. 
[0036] As for the molecular weight of a retardation rise agent, it is desirable that it is 300 
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thru/or 800. When using a cellulose acetate film as a polymer film, an aromatic compound is used 
in the range of 0.01 thru/or 20 mass sections to the cellulose acetate 100 mass section. As for 
an aromatic compound, it is desirable to use it in the range of 0.05 thru/or 15 mass sections to 
the cellulose acetate 100 mass section, and it is still more desirable to use it in the range of 0.1 
thru/or 10 mass sections. 

[0037] About the manufacture approach of the cellulose acetate film preferably used as a 
[manufacture of polymer film] polymer film, the Japan Institute of Invention and Innovation public 
presentation technical report (**** 2001 -March 15, 2001 [ 1745 or ] issue, Japan Institute of 
Invention and Innovation) is indicated. Other polymer films can also be manufactured by the 
same approach. 

[0038] The polymer film by which [extension processing of polymer film] production was carried 
out can adjust a retardation by extension processing further. As for draw magnification, it is 
desirable that they are 3 thru/or 100%. As for the thickness of a polymer film, it is desirable that 
they are 40 thru/or 140 micrometers, and it is still more desirable that they are 70 thru/or 120 
micrometers. 

[0039] Moreover, standard deviation of the include angle of the lagging axis of an optical 
compensation film can be made small for adjusting the conditions of this extension processing. 
Although there is especially no limitation in the approach of extension processing, the extension 
approach by the tenter is mentioned as the example. In case a tenter is used for the film 
produced by the solvent cast method and horizontal extension is carried out, standard deviation 
of the lagging-axis include angle of a film can be made small by controlling the condition of the 
film after extension. Extension processing which adjusts a retardation value using a tenter can 
specifically be performed, and standard deviation of a lagging-axis include angle can be made 
small by holding the polymer film immediately after extension near the glass transition 
temperature of a film with the condition. Standard deviation will become large if temperature of 
the film in the case of this maintenance is performed at temperature lower than glass transition 
temperature. Moreover, as another example, in case vertical extension is performed between 
rolls, if distance between rolls is made large, standard deviation of a lagging axis can be made 
small. 

[0040] When using [surface treatment of polymer film] polymer film as a transparence protective 
coat of a polarizing plate, it is desirable to carry out surface treatment of the polymer film. As 
surface treatment, corona discharge treatment, glow discharge processing, flame treatment, acid 
treatment, alkali treatment, or UV irradiation processing is carried out. Especially the thing for 
which acid treatment or alkali treatment, i.e., the saponification processing to a polymer film, is 
carried out is desirable. 

[0041] The [orientation film] orientation film has the function to specify the direction of 
orientation of the discotheque liquid crystal of an optical anisotropic layer. The orientation film is 
a means like accumulation of the organic compound (an example, omega-tricosane acid, 
dioctadecyl methylanmmonium chloride, stearyl acid methyl) by rubbing processing of an organic 
compound (preferably polymer), the method vacuum evaporation© of slanting of an inorganic 
compound, formation of the layer which has a micro groove, or the Langmuir-Blodgett's 
technique (LB film), and can be prepared. Furthermore, the orientation film which an orientation 
function produces is also known by grant of electric field, grant of a magnetic field, or optical 
exposure. 

[0042] As for the orientation film, forming by rubbing processing of a polymer is desirable. 
Polyvinyl alcohol is a desirable polymer. Especially the denaturation polyvinyl alcohol that the 
hydrophobic radical has combined is desirable. Since a hydrophobic radical has the discotheque 
liquid crystal and compatibility of an optical anisotropic layer, orientation of the discotheque 
liquid crystal can be carried out to homogeneity by introducing a hydrophobic radical into 
polyvinyl alcohol. A hydrophobic radical is combined with the principal chain end or side chain of 
polyvinyl alcohol. The carbon atomic number of a hydrophobic radical is [ six or more aliphatic 
series radicals (preferably an alkyl group or an alkenyl radical) or an aromatic series radical ] 
desirable. When combining a hydrophobic radical with the principal chain end of polyvinyl alcohol, 
it is desirable to introduce a connection radical between a hydrophobic radical and a principal 
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chain end. -S-, -C(CN) R1- -NR2- -CS- and those combination are included in the example of 
a connection radical. Above R1 And R2 A hydrogen atom or a carbon atomic number is the alkyl 
group (a carbon atomic number is the alkyl group of 1 thru/or 6 preferably) of 1 thru/or 6, 
respectively. 

[0043] When introducing a hydrophobic radical into the side chain of polyvinyl alcohol, a carbon 
atomic number should just transpose a part of acetyl group (- CO-CH3 ) of the vinyl acetate 
unit of polyvinyl alcohol to seven or more acyl groups (- CO-R3 ). R3 Carbon atomic numbers 
are six or more aliphatic series radicals or an aromatic series radical. It can refer to JP,9- 
152509 A Commercial denaturation polyvinyl alcohol (an example, MP103, MP203 and R1130, 
Kuraray Co., Ltd. make) may be used. 

[0044] As for whenever [ saponification / of the polyvinyl alcohol used for the orientation film 
(denaturation) ], it is desirable that it is 80% or more. (Denaturation) As for the polymerization 
degree of polyvinyl alcohol, it is desirable that it is 200 or more. Rubbing processing is carried 
out by rubbing the front face of the orientation film several times in the fixed direction with 
paper or cloth. It is desirable to use the cloth with which die length and a size transplanted hair 
to homogeneity in uniform fiber. In addition, even if it removes the orientation film for the 
discotheque liquid crystallinity molecule of an optical anisotropic layer behind orientation using 
the orientation film, the orientation condition of a discotheque liquid crystallinity molecule can be 
maintained. That is, although the orientation film is indispensable in manufacture of a elliptically- 
polarized-light plate in order to carry out orientation of the discotheque liquid crystallinity 
molecule, it is not indispensable in the manufactured optical compensation sheet. When preparing 
the orientation film between a transparence base material and an optical anisotropic layer, it is 
desirable to prepare an under coat (glue line) between a transparence base material and the 
orientation film further. 

[0045] A [optical anisotropic layer] optical anisotropic layer is formed from discotheque liquid 
crystal. Generally discotheque liquid crystal has optically uniaxial [ negative ] optically. As for 
discotheque liquid crystal, in the optical compensation film of this invention, what the angle of a 
disk side and a transparence base material side to make is changing in the depth direction of an 
optical anisotropic layer (hybrid orientation is carried out) is desirable. In addition, the direction 
and optical axis with which a retardation value is set to 0 do not exist in an optical anisotropic 
layer. As for an optical anisotropic layer, it is desirable to form by carrying out orientation of the 
discotheque liquid crystal, and fixing the discotheque liquid crystal of the orientation condition 
with the above-mentioned orientation film. As for discotheque liquid crystal, fixing by the 
polymerization reaction is desirable. The thickness of an optical anisotropic layer is [0046] with 
that desirable they are 0.5 thru/or 100 micrometers and still more desirable their being 0.5 
thru/or 30 micrometers, various reference (C. — the volume Destrade et al., 
Mol.Crysr.Liq.Cryst., vol.71, and for page 111(1981); Chemical Society of Japan — ) about 
discotheque liquid crystal A quarterly issue chemistry total theory, No.22, the chemistry of liquid 
crystal, Chapter 5, The Chapter 10 second article (1994); B.Kohne et al. and Angew.Chem. It is 
indicated by Soc.Chem.Comm., page 1794;(1985) J.Zhang et al., J.Am.Chem.Soc, vol.116, and 
page2655 (1994). About the polymerization of discotheque liquid crystal, a JP,8-27284,A official 
report has a publication. In order to fix discotheque liquid crystal by the polymerization, it is 
desirable to combine a polymerization nature machine with the disc-like core of discotheque 
liquid crystal as a substituent, to construct a bridge according to thermal polymerization or 
photopolymerization behind orientation, and to fix. However, if a polymerization nature machine is 
made to link with a disc-like core directly, it will become difficult to maintain an orientation 
condition in a polymerization reaction. Then, it is desirable to introduce a connection radical 
between a disc-like core and a polymerization nature machine. 

[0047] For the example of the photopolymerization initiator which causes the polymerization 
reaction for maintaining an orientation condition and fixing the discotheque liquid crystal which 
carried out orientation alpha-carbonyl compound (a U.S. Pat. No. 2367661 number — said — 
each specification publication of No. 2367670) — The acyloin ether (U.S. Pat. No. 2448828 
number specification publication), alpha-hydrocarbon permutation aromatic series acyloin 
compound (U.S. Pat. No. 2722512 number specification publication), a polykaryotic quinone 
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compound (a U.S. Pat. No. 3046127 number — said — each specification publication of No. 
2951758) — The combination of a thoria reel imidazole dimer and p-aminophenyl ketone (U.S. 
Pat. No. 3549367 number specification publication). An acridine, a phenazine compound (JP.60- 
105667 A U.S. Pat. No. 4239850 number specification publication), and an OKISA diazole 
compound (U.S. Pat. No. 4212970 number specification publication) are contained. 
[0048] As for the amount of the photopolymerization initiator used, it is desirable that it is 0.01 
thru/or 20 mass [ of the solid content of coating liquid ] %, and it is still more desirable that it is 
0.5 thru/or 5 mass %. As for the optical exposure for the polymerization of a discotheque liquid 
crystallinity molecule, it is desirable to use ultraviolet rays, exposure energy — 20 thru/or 5000 
mJ/cm2 it is — things — desirable — 100 thru/or 800 mJ/cm2 it is — things are still more 
desirable. Moreover, in order to promote a photopolymerization reaction, an optical exposure may 
be carried out under heating conditions. A protective layer may be prepared on an optical 
anisotropic layer. 

[0049] As for a [phase contrast plate] phase contrast plate, functioning as lambda/4 plate is 
desirable. The retardation value (Re590) measured on the wavelength of 590nm at least needs to 
be 12Q-160nm, and lambda/4 plate may consist of single ** or two or more sheets. A retardation 
value is lambda/4 in a desirable large wavelength field, and it is single **, and it is desirable that 
it is a roll-like polymer film, lambda/4 plate needs to have the absorption shaft of the linearly 
polarized light film, and the include angle of 45 degrees, to stick the lagging axis, and to consider 
as a circular polarization of light plate. In order to stick the linearly polarized light film and 
lambda/4 plate with a roll two roll The combination of the long linearly polarized light film with 
which 45 degrees of absorption shafts lean to the longitudinal direction of a film, and lambda/4 
plate with a lagging axis parallel to the longitudinal direction of a film, Or the combination of the 
long linearly polarized light film with an absorption shaft parallel to a film longitudinal direction 
and lambda/4 plate with which 45 degrees of lagging axes lean to the longitudinal direction of a 
film is desirable. 

[0050] It is the phase contrast plate to which the laminating of a form birefringence film with the 
large retardation of JP, 5-271 18,A and 5-271 19 given [ each ] in an official report and the rate 
film of a birefringence with a small retardation was specifically carried out so that those opticals 
axis might intersect perpendicularly, and if the difference of the retardation of the film of two 
sheets is lambda/4 over the whole light region, theoretically, this phase contrast plate will 
function as lambda/4 plate over the whole light region. 

[0051] Moreover, the laminating of the polymer film which is lambda/4 in specific wavelength at 
JP,1 0-6881 6,A, and the polymer film which consists of the same ingredient as it and has become 
lambda/2 in the same wavelength is carried out, and the phase contrast plate with which 
lambda/4 is obtained in a large wavelength field is indicated. The film which can attain lambda/4 
in a large wavelength field is shown by by carrying out the laminating of the polymer film of two 
sheets also to JP,1 0-90521, A. 

[0052] lambda/4 desirable plate is a single ** polymer film, and is a phase contrast plate with 
which it is JP,2000-1371 1 6,A and the polymer film of one sheet of an international public 
presentation [ WO 00/No. 26705 ] publication, and phase contrast specifically becomes small, so 
that measurement wavelength is short. 

[0053] The retardation value (Re450) measured on the wavelength of 450nm is 100-125nm, and 
the retardation value (Re590) measured on the wavelength of 590nm is 120-160nm, and 
lambda/4 plate satisfies the relation which is 450>=2nm of Re590-Re. It is still more desirable 
that it is 450>=5nm of Re590-Re, and it is most desirable that it is 450>=10nm of Re590-Re. 
The retardation value (Re450) measured on the wavelength of 450nm is 108-120nm, the 
retardation value (Re550) measured on the wavelength of 550nm is 125-142nm, the retardation 
value (Re590) measured on the wavelength of 590nm is 130-152nm, and it is desirable to satisfy 
the relation which is 550>=2nm of Re590-Re. It is still more desirable that it is 550>=5nm of 
Re590-Re, and it is most desirable that it is 550>=10nm of Re590-Re. Moreover, it is desirable 
that it is also 450>=10nm of Re550-Re. 

[0054] A retardation value (Re) is computed according to the following type. 

Among a retardation (value Re) =(nx-ny)xd type, nx is the refractive index (the maximum 
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refractive index Within a field) of the direction of a lagging axis within the field of lambda/4 
plate, ;ny is the refractive index of a direction perpendicular to the lagging axis within the field of 
lambda/4 plate, and; and d are the thickness (nm) of lambda/4 plate. 

[0055] Furthermore, as for lambda/4 plate, it is desirable to consist of a polymer film of one 
sheet with which are satisfied of the following type. 

Among 1 <=(nx-nz)/(nx-ny)<=2 type, nx is the refractive index of the direction of a lagging axis 
within the field of lambda/4 plate,;ny is the refractive index of a direction perpendicular to the 
lagging axis within the field of lambda/4 plate, and; and nz are the refractive indexes of the 
thickness direction of lambda/4 plate. After applying cylindrical liquid crystal etc. on extension of 
a polymer film, or a polymer film, rubbing of the lambda/4 desirable plate which has the above 
optical property is carried out, it carries out orientation of the cylindrical liquid crystal, and can 
be produced forming the optical anisotropic layer which fixed orientation by photopolymerization 
etc., and by carrying out the laminating of these polymer films further. The direction of a lagging 
axis of lambda/4 plate is controllable by slanting extension or slanting rubbing. 
[0056] It is more desirable that it is 10-500 micrometers, it is desirable that it is 5-1000 
micrometers, and it is [ as for the thickness of the polymer film of one sheet which constitutes 
[lambda/4 which consist of film of one sheet plate] lambda / 4 plate, it is still more desirable 
that it is 40-200 micrometers, and ] most desirable that it is 70-120 micrometers. 
[0057] As a polymer of a [polymer film] polymer film, the polymer of the transparence base 
material of the optical compensation film mentioned above can be used similarly. Cellulose ester 
of a polymer is desirable and its lower-fatty-acid ester of a cellulose is still more desirable. As 
for lower fatty acid, a carbon atomic number means six or less fatty acid. As for a carbon atomic 
number, it is desirable that it is 2 (cellulose acetate), 3 (cellulose propionate), or 4 (cellulose 
butyrate), and especially its cellulose acetate especially is desirable. Cellulose acetate 
propionate and mixed fatty acid ester like cellulose acetate butylate may be used. It is desirable 
that it is 45.0 - 62.5%, as for whenever [ average acetylation / of cellulose acetate ] (whenever 
[ acetylation ]), it is still more desirable that it is 55.0 - 61.0%, and it is most desirable that it is 
59.0 - 60.0%. 

[0058] in order to adjust the retardation value in [retardation rise agent] each wavelength — a 
retardation rise agent — a polymer film — it can add on a cellulose acetate film preferably. 
Although the thing same as this retardation rise agent as the optical compensation film 
mentioned above, for example, triphenyl triazine, can also be used, the p-n-heptyl phenol diester 
of cylindrical compound which has at least one aromatic series ring, 1 [ for example, ], and 4- 
cyclohexane dicarboxylic acid is desirable. It is more desirable to use it in the range of 0.1 - 10 
mass section, it is desirable to use it in the range of 0.05 - 20 mass section to the polymer 100 
mass section, and it is [ as for a retardation rise agent, it is still more desirable to use it in the 
range of 0.2 - 5 mass section, and ] most desirable to use it in the range of 0.5 - 2 mass section. 
Two or more kinds of retardation rise agents may be used together. 

[0059] As for a retardation rise agent, it is desirable to have the maximum absorption to a 250- 
400nm wavelength field. As for a retardation rise agent, it is desirable not to have absorption 
substantially in a visible region. As for a polymer film, it is desirable to adjust a refractive index 
(the refractive index nx of the direction of a lagging axis within a field, the refractive index ny of 
a direction perpendicular to the lagging axis within a field, and refractive index nz of the 
thickness direction) by extension processing further. Moreover, by the same approach as slanting 
extension of PVA mentioned above, 45 degrees of lagging axes can be leaned to the longitudinal 
direction of a film. 

[0060] As [spreading mold lambda / 4 plate] lambda / 4 plate, spreading mold lambda / 4 plate 
given in JP.2001-21 720,A can also be used. That is, by introducing twist structure into one side 
of two optical anisotropic layers, it became possible to raise a broadband property sharply. As 
for two optical anisotropic layers, it is desirable that it is the layer which consists of a 
birefringence film or liquid crystal, it is still more desirable that it is the layer which at least one 
side becomes from liquid crystal, and it is most desirable that it is the layer which both become 
from liquid crystal. That is, accommodation of optical property is easier for the optical 
anisotropic layer which consists of liquid crystal than the rate film of a birefringence which 
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consists of a polymer. 

[0061] The direction of the lagging axis of the optical anisotropic layer containing liquid crystal 
can be easily adjusted according to the direction of rubbing of a liquid crystallinity molecule. 
Furthermore, the retardation value needed can also be strictly adjusted by adjusting the class 
and amount of a liquid crystallinity molecule. The optical anisotropic layers in this case are 150 
thru/or 350nm to the 550nm light whose product of an orientation birefringence and thickness is 
the almost middle wavelength of a visible region. An optical anisotropic layer has further the 
twist structure where twist angles are 3 thru/or 45 degrees. The product of an orientation 
birefringence and thickness is equivalent to the retardation value within the field when not 
existing twist structure. 

[0062] As for [birefringence film] another optical anisotropic layer, it is desirable that it is the 
birefringence film whose phase contrast is 60 thru/or 170nm to the 550nm light which is the 
almost middle wavelength of a visible region. Polyolefine (an example, polyethylene, 
polypropylene, norbornene system polymer), a polyvinyl chloride, polystyrene, a polyacrylonitrile, 
polysulfone, polyarylate, polyvinyl alcohol, polymethacrylic acid ester, polyacrylic ester, and 
cellulose ester are contained in the example of the polymer used for a birefringence film. 
[0063] Moreover, the copolymer or polymer mixture of these polymers may be used. As for the 
optical anisotropy of a film, obtaining by extension is desirable. As for extension, it is desirable 
that it is uniaxial stretching. The tenter extension of uniaxial stretching which holds both the 
sides of vertical uniaxial stretching using the peripheral-speed difference of two or more rolls or 
a polymer film, and is extended crosswise is desirable. In addition, the optical property of the 
whole film of two or more sheets may satisfy the aforementioned conditions using the polymer 
film of two or more sheets. In order to lessen nonuniformity of a birefringence, as for a polymer 
film, manufacturing by the solvent cast method is desirable. It is desirable that they are 20 
thru/or 500nm, as for the thickness of a polymer film, it is still more desirable that they are 50 
thru/or 200nm, and it is most desirable that they are 50 thru/or 100nm. 

[0064] It can consider as a circular polarization of light plate by sticking so that the include angle 
of the lagging axis of [circular polarization of light plate] lambda / 4 plate and the absorption 
shaft of the linearly polarized light film may become 45 degrees substantially. For the lagging axis 
of lambda/4 plate, it is a good better pile that it is desirable that the lagging axis of lambda/4 
plate is substantially parallel to a rolHike longitudinal direction, and 45 degrees of absorption 
shafts of the linearly polarized light film lean substantially to a roll-like longitudinal direction to 
the longitudinal direction of a roll-like film in being substantially parallel when 45 degrees of 
absorption shafts of the linearly polarized light film lean substantially to the longitudinal direction 
of a roll-like film. It is more desirable that it is 42-48 degrees, it is desirable that it is 41-49 
degrees, and it is [ as for the include angle of the lagging axis of lambda/4 plate, and the 
absorption shaft of the linearly polarized light film, it is still more desirable that it is 43-47 
degrees, and ] most desirable that it is 44-46 degrees. 

[0065] It is desirable to prepare a transparence protective coat in the field of the opposite side 
which stuck the linearly polarized light film and lambda/4 plate. As for a transparence protective 
coat, it is desirable to manufacture using a transparent (for light transmittance to be 80% or 
more) polymer. As a transparent polymer, polyolefine (trade name: ARTON, ZEONEX, ZEONOR), 
cellulose acetate, a polycarbonate, polyarylate, polysulfone, or polyether sulphone can be used. A 
commercial transparence polymer or a commercial transparence polymer film may be used. It is 
desirable that the lagging axis of a transparence protective coat and the absorption shaft of the 
linearly polarized light film are balances substantially. 

[0066] The linearly polarized light film, lambda/4 plate or the linearly polarized light film, and a 
transparence protective coat are stuck using a binder. As a binder, the water solution of 
polyvinyl alcohol system resin or a boron compound is desirable, and especially polyvinyl alcohol 
system resin is desirable. As polyvinyl alcohol system resin, the denaturation polyvinyl alcohol 
which introduced functional groups other than alcohol (an example, the aceto acetyl, sulfo, 
carboxyl, alkoxy group) may be used. As for the thickness of a binder, it is desirable after 
desiccation that it is 0.01-10 micrometers, and it is still more desirable to it that it is 0.05-5 
micrometers. 
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[0067] The liquid crystal display of [liquid crystal display] this invention can be used also in a 
dark display and the NOMA reeve rack mode which is clear display when high, when the no MARI 
White mode which is a dark display when high [ applied voltage is low, and ], clear display and, or 
applied voltage is low. About the reflective mold of this invention, or the drive method of a 
transflective LCD, an active-matrix method is desirable and it is more more desirable than a 
simple matrix method to use TFT (Thin Film Transistor), TFD (Thin Film Diode), or MIM (Metal 
Insulator Metal). About TFT, it is more desirable to use low-temperature polish recon or 
continuation grain boundary silicon. 

[0068] The detail of a liquid crystal display is indicated by the volume Sangyo Tosho Publishing 
besides Baifukan besides the volume for 142nd committee of "liquid crystal device handbook" 
Japan Society for the Promotion of Science, Nikkan Kogyo Shimbun, and Mitsuharu Okano 
"edited by liquid crystal application", and "color liquid crystal display" Shunsuke Kobayashi, 
"next-generation liquid crystal display technical" Tatsuo Uchida, Kogyo Chosakai Publishing, and 
on the "latest" liquid crystal youngman study group of a liquid crystal display, sigma publication, 
as new "application" liquid crystal youngman study group editing as the foundation of liquid 
crystaLLCD, sigma publication, etc. 
[0069] 

[Example] [Example 1] 

(Production of a HAN mold liquid crystal cell) The polyimide film was prepared in the glass 
substrate with an ITO electrode as orientation film, and rubbing processing was performed. One 
more glass substrate with an ITO electrode was prepared, and the SiO vacuum evaporationo film 
was prepared as orientation film. These two glass substrates have been arranged so that 
orientation film may counter, and it joined by eel gap 4.8micrometer, the liquid crystal ZU1132 
(deltan=0.1396) by Merck Co. was poured in, and the HAN mold liquid crystal cell was produced. 
The retardation of the liquid crystal layer of the obtained liquid crystal cell was 671 nm. 
[0070] (Production of rolHike lambda / 4 plate) In the room temperature, the mixed dissolution 
of trans-1, the 4-n-heptyl phenol diester 1.00 mass section of 4-cyclohexane dicarboxylic acid, 
the methylene chloride 543.14 mass section, the methanol 99.35 mass section, and the n-butanol 
19.87 mass section was carried out whenever [ average acetylation ] as 59.5% of cellulose 
triacetate 120 mass section, the triphenyl phosphate 9.36 mass section, the biphenyl diphenyl 
phosphate 4.68 mass section, and a retardation rise agent, and the solution (dope) was prepared. 

[0071] The obtained dope was cast on the band of the stainless steel nature which is moving, 
and through desiccation of the 45-degree C zone was carried out for the 25-degree C zone for 
5 minutes for 1 minute. The amount of solvent residuals after desiccation was 30 mass %. The 
film was exfoliated from the band after that, the rolling-up rate was made larger than the bearer 
rate of a band, and it extended in the conveyance direction at 130 degrees C. It enabled it to 
contract a direction perpendicular to the extension direction freely. It dried through the 120- 
degree C zone for 30 minutes after extension, and the oriented film was rolled round. The 
amount of solvent residuals after extension was 0.1 mass %. 

[0072] The thickness of the obtained rolHike film was 101 micrometers, and when it measured 
the retardation value (Re) in the wavelength of 450nm, 550nm, and 590nm using the ellipsomter 
(M-150, Jasco Corp. make), it was 119.3nm, 137.2nm, and 142.7nm, respectively. Moreover, the 
direction of a lagging axis was parallel to the conveyance direction (the same : as the extension 
direction longitudinal direction). Furthermore, it was 1 .60, when it asked for the refractive index 
nx of the direction of a lagging axis within the field in the wavelength of 550nm, the refractive 
index ny of a direction perpendicular to the . lagging axis within a field, and the refractive index nz 
of the thickness direction and the value of (nx-nz)/(nx-ny) was calculated from the 
refractometry by the ABBE refractive-index meter, and measurement of the angular dependence 
of a retardation. 

[0073] (Production of the roll-like linearly polarized light film) It is immersed in the water solution 
of iodine 2.0 g/l and potassium iodide 4.0 g/l for 240 seconds at 25 degrees C, introduce a PVA 
film into the water solution of boric-acid 10 g/l after 60-second immersion at 25 degrees C 
further at a tenter drawing machine, extend 5.3 times, and the tenter was made crooked to the 
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extension direction, width of face was kept constant after that, and making it contract, it 
seceded from the back tenter dried in 80-degree-C ambient atmosphere, and rolled round. The 
water content of the PVA film before extension initiation was 31%, and the water content after 
desiccation was 1 .5%. The bearer rate difference of a tenter clip on either side was less than 
0.05%, and the angle which the center line of the film introduced and the center line of the film 
sent to degree process make was 46 degrees. Siwa in a tenter outlet and film deformation were 
not observed. 45 degrees of absorption shaft orientations of the obtained linearly polarized light 
film inclined to the conveyance direction (longitudinal direction) of a tenter, and they were 43.7% 
of permeability in 550nm of this linearly polarized light film, and 99.97% of degree of polarization. 
[0074] (Production of a circular polarization of light plate) After immersing the cellulose 
triacetate film (FUJITAKKUTD80U, Fuji Photo Film Co., Ltd. make) and the lambda/4 above- 
mentioned plate in 1.555-degree C NNaOH water solution for 1 minute and saponifying both 
sides, polyvinyl alcohol system adhesion material was applied to the thickness of about 30micro 
at one side, respectively, it dried at lamination and 80 more degrees C with a roll two roll on both 
sides of the above-mentioned linearly polarized light film, and the circular polarization of light 
plate was produced. The thickness of this circular polarization of light plate was about 241 
micrometers. 

[0075] (Production of an optical compensation film) It stirred having fed the following constituent 
into the mixing tank and heating it, each component was dissolved, and the cellulose triacetate 
solution was prepared. 
[0076] 

cellulose triacetate solution presentation 

Whenever [ acetylation ] 60.9% of cellulose acetate The 100 

mass sections Triphenyl phosphate (plasticizer) The 8.1 mass sections Biphenyl diphenyl 
phosphate (plasticizer) The 3.6 mass sections Methylene chloride (the 1 st solvent) The 338 

mass sections Methanol (the 2nd solvent) 27 mass sections 

[0077] It stirred supplying and heating the following retardation rise agent 15 mass 

section, the methylene-chloride 80 mass section, and the methanol 20 mass section on another 
mixing tank, and the retardation rise agent solution was prepared. 
[0078] 
[Formula 1] 




[0079] In the cellulose triacetate solution 477 mass section, the retardation rise agent solution 
52 mass section was mixed and stirred, and the dope was prepared. The obtained dope was cast 
using the band casting machine. The amount of residual solvents exfoliated from the band, 
carried out horizontal extension by 17% of draw magnification using the tenter on 130-degree C 
conditions, and held the film of the condition of 50 mass % for 30 seconds at 130 degrees C with 
the width of face after extension. Then, the clip was removed and the cellulose triacetate film 
was manufactured. 

[0080] About the produced cellulose triacetate film, Re retardation value and the Rth retardation 
value in the wavelength of 550nm were measured using the ellipsomter (M-150, Jasco Corp. 
make). Moreover, the imperfect alignment include angle was measured with the automatic 
birefringence plan (KOBRA-21ADH and Oji Measuring machine Machine). Each measurement was 
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performed crosswise by ten points at equal intervals, and the average was calculated. 
Furthermore, it asked for the standard deviation of a lagging-axis include angle. A result is shown 
in the 1st table. 
[0081] 
[Table 1] 

The 1st table transparence base material Re value A 

Rth value The standard deviation of a lagging-axis include angle 



The example 1 40nm 220nm 1.4 degrees Example 2 40nm 220nm 1.3degree 

[0082] On a cellulose triacetate film, the pottasium hydroxide 
solution (solvent: IPA / propylene glycol / water =75/1 3/1 2wt%) of 1.0 conventions is applied 
with #3 bar. After heating for 10 seconds at 60 degrees C, water is applied to the same field with 
#1.6 bar. 40 more-degree C wash water 500 cc/m2 It sprayed from the nozzle, processing which 
blows away the wash water on a film with an air knife immediately was performed 3 times, it 
dried by 100-degree C warm air, and the cellulose triacetate film with which the front face 
saponified was produced. 

[0083] The following denaturation polyvinyl alcohol (figure in parenthesis is Wt%) 2.0g was 
dissolved in one side of the cellulose triacetate film which carried out saponification processing 
into 36g of water, the coating liquid which adds methanol 12g and glutaraldehyde (cross linking 
agent) 0.1 g f and is obtained was applied by the wire bar coating machine of #14, it dried for 160 
seconds by 90 more-degree C warm air for 60 seconds by 60-degree C warm air, and the 
orientation film was formed on the roll-like cellulose triacetate film. Subsequently, rubbing 
processing was performed on the obtained orientation film in parallel with the conveyance 
direction (longitudinal direction) of a roll-like cellulose triacetate film. 
[0084] 
[Formula 2] 

— <CH 2 -CH) 87 .8— — (CH 2 -CH)o. 2 — — (CH 2 -^H) 12t(r -CH) 12 . 0 
<->H O 6-CO-CH3 

CO 



-<CH2) 4 -CXX>-CH=CH 2 



[0085] On the orientation film by which rubbing processing was carried out in the direction of 45 
degree to the longitudinal direction, the 38.4g of the following discotheque liquid crystal, 
Ethyleneoxide conversion trimethylolpropane triacrylate (V#360, product made from Osaka 
Organic chemistry) 4.1 g, Cellulose-acetate-butylate (CAB 551-0.2, made in Eastman Chemical) 
0.8g, Cellulose-acetate-butylate (CAB 531-1, made in Eastman Chemical) 0.2g, The coating 
liquid which dissolved 1.5g (IRUGAKYUA 907, Ciba-Geigy make) of photopolymerization initiators 
and 0.5g (kaya KYUA DETX, Nippon Kayaku Co., Ltd. make) of sensitizers in the 102g methyl 
ethyl ketone was applied with the wire bar of #3. This was stuck on the metaled frame, and it 
heated for 2 minutes in the 130-degree C thermostat, and was made to take the discotheque 
pneumatic phase of a mono-domain. Next, UV irradiation was carried out for 1 minute with 120W 
[/cm ] high-pressure mercury-vapor lamp at 130 degrees C, the polymerization of the 
discotheque liquid crystal was carried out, and it cooled radiationally to the room temperature 
after that. Thus, the optical anisotropic layer was formed and the optical compensation film was 
produced. 
[0086] 
[Formula 3] 
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R 




R:^^X>-^^--a-.(CH 2 ) 4 -0-CX>-CH =CH 2 



[0087] 40 degrees C or the retardation value of a direction leaned -40 degrees was measured by 
the ellipsomter from the normal in the field containing the direction of a normal, the direction of 
rubbing, and normal of this optical compensation film. A result is shown in the 2nd table. 
[0088] 
[Table 2] 

2nd table optical compensation sheet Re (0 degree) 

Re (-40 degrees) Re (40 degrees) 

Example 1 38nm 42nm 83nm Example 2 40nm 44nm 

87nm [0089] (Production of a HAN orientation mode 

reflective mold liquid crystal display) To the reflecting plate currently used for the commercial 
reflective mold liquid crystal display Stick a HAN mold liquid crystal cell and an optical 
compensation film is made for the direction of rubbing of a liquid crystal cell and the direction of 
rubbing of an optical compensation film to serve as anti-parallel on it. An acrylic binder is 
attached to the cellulose triacetate side of an optical compensation film. ** Lamination, 
Furthermore, on it, the same acrylic binder as lambda / 4 plate side of a circular polarization of 
light plate was attached, and the liquid crystal display in lamination and HAN orientation mode 
was produced so that the lagging axis of lambda/4 plate of a circle deflecting plate might become 
parallel to the direction of rubbing of a liquid crystal cell. The configuration of this liquid crystal 
display is shown below. 
[0090] 

circular polarization of light plate Protective coat 

(TD80U) 

Linearly polarized light film (PVA/I2) 
Phase contrast plate (lambda/4 plate) 



optical compensation film Transparence base 



material (cellulose triacetate film) 

Optical anisotropic layer (discotheque liquid crystal layer) 

HAN mold liquid crystal cell 



reflecting plate [0091] White 

display electrical-potential-difference 2V and black display electrical-potential-difference 6V 
were impressed to the liquid crystal cell of a liquid crystal display, and the transverse-plane 
contrast ratio was measured using the measurement machine (EZ-Contrast 160D, product made 
from ELDIM). Furthermore, the angle of visibility (include-angle range where a contrast ratio 
becomes five or more) of a longitudinal direction (the direction of rubbing and the rectangular 
direction of a eel) was investigated. A result is shown in the 3rd table. 
[0092] 
[Table 3] 

The 3rd table liquid crystal display A transverse- 
plane contrast ratio An angle of visibility The 

example 1 1 5 1 20 degrees Example 2 12 1 OOdegree 

[0093] [Example 2] 

(Production of a bend orientation liquid crystal cell) It left the aperture for a transparency mold 
in part to one side, the diffuse reflection plate was formed in the glass substrate with an ITO 
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electrode by aluminum vacuum evaporations the polyimide film was prepared as orientation film 
on it, and rubbing processing was performed on the orientation film. The polyimide film was 
prepared in another glass substrate as orientation film, and rubbing processing was performed. 
Thus, facing each other and a eel gap were set as 10 micrometers by the arrangement to which 
the direction of rubbing becomes parallel about two obtained glass substrates, deltan poured the 
liquid crystallinity compound (ZLI1 132, Merck Co. make) of 0.1396 into the eel gap, and the bend 
orientation liquid crystal cell was produced. The retardation of the obtained liquid crystal cell was 
698nm. 

[0094] Cellulose triacetate fine particles (average size: 2mm) were added gradually, stirring well 

in the solution which mixed the following solvent beforehand. 

[0095] 

cellulose acetate solution presentation 

Whenever [ acetylation ] 60.5% of cellulose triacetate The 1 00 

mass sections Triphenyl phosphate (plasticizer) The 6.8 mass sections Biphenyl diphenyl 
phosphate (plasticizer) The 4.9 mass sections Methyl acetate (the 1 st solvent) The 240 mass 
sections Cyclohexanone (the 2nd solvent) The 100 mass sections Methanol (the 3rd solvent) 25 
mass sections Ethanol (the 4th solvent) 25 mass sections Silica (particle size of 20nm) 0.5 mass 

section Retardation rise agent used in the example 1 6.7 mass sections 

[0096] It was left at the room temperature (25 degrees C) after addition for 

3 hours. After cooling the obtained uneven gel solution at -70 degrees C for 6 hours, it warmed 
and stirred at 50 degrees C, and the dope was obtained. After that, the cellulose triacetate film 
was produced like the example 1 , and an optical property and thermal conductivity were 
measured. The result was shown in the 1st table. 

[0097] It was immersed in the sodium-hydroxide water solution of 1.5 conventions of a cellulose 
acetate film for 2 minutes at 55 degrees C. It washed in the wash bath tub of a room 
temperature, and neutralized using the sulfuric acid of a decinormal at 30 degrees C. Again, it 
washed in the wash bath tub of a room temperature, and dried by 1 00 more-degree C warm air. 
Thus, the front face of a cellulose acetate film was saponified. 

[0098] The same orientation film as an example 1 was prepared in one field of the cellulose 
triacetate film which carried out saponification processing, and same rubbing processing was 
performed. 

[0099] 41. Og [ of discotheque liquid crystal used in the example 1 on the orientation film ], and 
ethyleneoxide conversion trimethylolpropane triacrylate (V#360, product made from Osaka 
Organic chemistry) 4.0g, Cellulose-acetate-butylate (CAB 551-0.2, made in Eastman Chemical) 
0.90g, Cellulose-acetate-butylate (CAB 531-1, made in Eastman Chemical) 0.23g, The coating 
liquid which dissolved 1.35g (IRUGAKYUA 907, Ciba-Geigy make) of photopolymerization 
initiators and 0.45g (kaya KYUA DETX, Nippon Kayaku Co., Ltd. make) of sensitizers in the 102g 
methyl ethyl ketone was applied with the wire bar of #3. This was stuck on the metaled frame, it 
heated for 2 minutes in the 130-degree C thermostat, and the mono-domain of a discotheque 
pneumatic phase was made to form. Next, UV irradiation was carried out for 1 minute using 120W 
[/cm ] high-pressure mercury-vapor lamp at 1 30 degrees C, and the polymerization of the 
discotheque liquid crystal was carried out. Then, it cooled radiationally to the room temperature. 
Thus, 40 degrees C or the retardation value of a direction leaned -40 degrees was measured by 
the ellipsomter from the normal in the field containing the direction of a normal, the direction of 
rubbing, and normal of the obtained optical compensation film. The result was shown in the 2nd 
table. 

[0100] (Production of the linearly polarized light film) It was immersed in iodine 2.0 g/l and the 
water solution of 4.0g/l. of potassium iodide for 240 seconds at 25 degrees C, the PVA film was 
further introduced into the water solution of boric-acid 10 g/l after 60-second immersion at 25 
degrees C at the vertical drawing machine, and it extended 7.4 times, and after having kept width 
of face constant after that, and making it dry in 80-degree-C ambient atmosphere, making it 
contract, vertical drawing-machine balking was carried out. The water content of the PVA film 
before extension initiation was 30%, and the water content after desiccation was 1.3%. The 
absorption shaft orientations of the obtained linearly polarized light film were parallel to the 
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conveyance direction (longitudinal direction), the permeability in 550nm of this linearly polarized 
light film was 43.9%, and degree of polarization was 99.96%. 

[0101] (Production of lambda/4 plate) On the cellulose triacetate film used for the optical 
compensation film of an example 1, the following coating liquid was applied by the bar coating 
machine, it dried for 3 minutes at 130 degrees C, and the perpendicular orientation film with a 
thickness of 0.5 micrometers was formed. 
[0102] 

A perpendicular orientation film coating liquid 

presentation steroid denaturation polyamic acid A 

5.0 mass % N-methyI-2-pyrrolidone 25.0 mass % ethylene glycol monobutyl ether 25.0 mass % 

methyl ethyl ketone 45.0 mass % [0103] the coating 

liquid of a presentation of the following after carrying out rubbing processing in the direction of 
45 degree to the conveyance direction (longitudinal direction) of the roll-like perpendicular 
orientation film — spreading — drying — further — ultraviolet rays were irradiated for 1 second 
with the mercury lamp of the illuminance of 500 W/cm2, and the retardation value produced 
lambda/4 plate with which 1 38nm and the 45 degrees of the directions of a lagging axis lean to 
the longitudinal direction within the film plane. 
[0104] 

A optical anisotropic layer coating liquid presentation 

The discotheque liquid crystal used in the example 1 

32.6 mass % cellulose acetate butylate 0.2 mass % trimethylolpropane triacrylate 3.2 mass % 
IRUGAKYUA 907 (Ciba-Geigy make) 0.4 mass % kaya KYUA DETX (Nippon Kayaku Co., Ltd.) The 

chiral agent of the 1.1 mass % following (C-2) 0.35 mass % methyl ethyl ketone 62.5 mass % 

[0105] 

[Formula 4] 
(C-2) 



R 




[0106] (Production of a circular polarization of light plate) After carrying out the double-sided 
saponification of a cellulose triacetate film (TD80U, Fuji Photo Film Co., Ltd. make) and the 
lambda/4 plate like an example 1, coating of the binder of a polyvinyl alcohol system was carried 
out to the cellulose triacetate side at about 30-micrometer thickness, it dried at roll two roll 
************ and 80 more degrees C on both sides of the above-mentioned linearly polarized 
light film, and the circular polarization of light plate was produced. The thickness of this 
elliptically-polarized-light plate was about 241 micrometers. 

[0107] On both sides of a bend orientation liquid crystal cell, the direction of rubbing of a liquid 
crystal cell, (Production of an OCB orientation mode transflective LCD) An acrylic binder is 
attached to the cellulose triacetate side of the appearance and the optical compensation film 
with which the direction of rubbing of an optical compensation film becomes parallel. Lamination, 
As the acrylic binder same on it as lambda / 4 plate side of a circular polarization of light plate 
was attached and the stratum shaft orientations of lambda/4 plate of a circle deflecting plate 
became the direction of rubbing of a liquid crystal cell, and anti-parallel, the circular polarization 
of light plate was stuck. The prism sheet and the diffusion plate were further stuck on the 
reflecting plate side of a liquid crystal cell in order, the back light unit was attached, and the 
transflective type liquid crystal display was produced. The configuration of a liquid crystal display 
is shown below. 
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[0108] 

circular polarization of light plate Protective coat 

(TD80U) 

Linearly polarized light film (PVA/I2) 
Phase contrast plate (lambda/4 plate) 

optical compensation film Transparence base 

material (cellulose triacetate film) 

Optical anisotropic layer (discotheque liquid crystal layer) 

bend orientation liquid crystal cell (CB mode) 

optical compensation film Optical anisotropic layer 

(discotheque liquid crystal layer) 

Transparence base material (cellulose triacetate film) 

circular polarization of light plate Phase contrast 

plate (lambda/4 plate) 

Linearly polarized light film (PVA/I2) 

Protective coat (TD80U) 

diffusion plate back light [0109] White display 

electrical-potential-difference 2V and black display electrical-potential-difference 6V were 
impressed to the liquid crystal cell of the produced liquid crystal display, and the transverse- 
plane contrast ratio was measured as a reflective mold liquid crystal display using the 
measurement machine (EZ-Contrast 160D t product made from ELDIM). Furthermore, the angle 
of visibility (include-angle range where a contrast ratio becomes five or more) of a longitudinal 
direction (the direction of rubbing and the rectangular direction of a eel) was investigated. The 
result was shown in the 3rd table. 



[Translation done.] 
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fl«) *5jr^#gg¥ 1 1-3 1 6 37 8^ffi (*H# 
5^6 0 6445 7#Bjao#) f^3?r;?Si 

*» J:0«**i*fflt>fc^> FIE(*I*- F<DjKA£CTS«# 
[0005] 3 6K. ^4 2@«©j£flltt9¥$ (2 9 

a-szc-20. i 99 5^) (cme>n*«fc^«:. C 

©^^^S^fSiLCDKIlCfflO/cHAN^- FCHybri 
d-alicyied-nematic mode) i&H,-b)l'-t>s&M$tl~Cl,>2>. 
IP-^. CCHANt- FjSS42iU«. ±ffi-^> Fi5fi-fe 
^©ifPJ©^^-?''; s» FEfSj^rfJfflLrt^. C©HA 
N*- FfflES-b^tc4»i>r»r.tt5if*7 -r;UA*s^ti 
m^^^AiL-cfiiSsnri^. c©^-f^y»Fi3 
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tUC&M-rZtcliblc, 1@ffi¥-9 - 2 1 9 1 4#&$6. «f 
f*3S3 118 19 7^tCf^3/-( ? i'fKS^e. 

OCBt-F, fci^HAN*- F&Jl-teMJ. 
SI*®jR»*-F (TN*-F. STNt-K) 4it$S 

£. &^tt¥j§»S9©«ll^3^4 OT©£S®J&J»j 
[0006] 

[»W**JR«L.J:9if SBH] *»W©BWtt. OC 
B-t- F©¥2EflMi8ga*3£S. *Sl»ttHANt- 
F©KtfaHBfl? e .f X^^KffllsSCimSi* 
«c»itt:/n-fe;**J:cf*«r».ftfl»*T§l 

[0007] 

[SjS«r»l^-r-5fc«>©#©] TIB ( 1 ) ~ 

(4) 04HK£*J:crFE (5) - (7) (Dm^m^km 

( i ) fif^MtiiMffiUi. 

«t 5 tees $ nr *j 9 . tt«fi*JS©RiR«3&ss#^ri»J 

SiSiKWLt||lfiicWCtII?^ai,^|S)(i:??fi 

( 2 ) A /4«f* «3 . ttflStitOjlfSMftS 

S*^lSi(c*tO-CHSW«:4 5' ©53|fi]Jc*S ( 1 ) tc 

[000 8] ( 3 ) g^#ft£WTSi»gl{!l*Jg«»:. S 
*i*l*#3EFlftltcS* L TWWIKWT fcffitC 4 ft l 

( 4 > {4*bm«# a / 4 ffi-e* d . mmnftmi>vMm 

KiB8©ffl:fc1£. 

[0009] < 5 ) *®{Ci5lSjH4Wr5-S*©SWS 

-t. «7t«*s. ( i > nm (4) ©t,>m#>— ^tctBSg 

©<&£«*» nfcfe©-C*-5 C s?g 

[ooio] < 6 > mtus*tmxm±<mtc. m&c 
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M*^e»ftS^««7-i';UA*5iegsn-c*j»5. ft 
^M^r®©*^S^145r^-rR e (0' ) . Re (4 0 
* ) . Re (-4 0* ) ©fit**. -£fte»"i3 5 + 25n 
m. 105±55nm. 3 5+2 5nmOilK*5 
(5) {CiBK©«Sa^a. ±IBRe (0 - ) . Re 
(4 0* ) . Re (-4 0- ) «. U*- 

■en-en. m&fifa. imfrhm>m<DHfotm<D^fa 

K4 0* Mt»fc^(fil. aSl^e,^/h<l©^(Sl(c4 0' 4$ 

io u/c^iS]*6^S6 3 3 n m<?>jt-emmbtc%&ffi&? 

[0011] ( 7 ) ft¥ffi8L7 ■OX'^amm^mK 
*¥SAtt-C*^-C, 1 075S7 0nm©iIHfc:Re U 
$--r--> a >ffl?:Sl/, 7 07bS4 0 0 n m©ffiHtC 
RthU*-? 1 -: ^ 3 >ffl4St4 (6) tCfet8©?&Slil 

f-^a^ffitt; -en-en. tib^ ( i ) fcio* <n) 
rsg^nsfflt** : 

(I) R e = (n x-n y) x d 
20 (II) Rth= { (nx + ny)/2-nz) xd 

9 ; ei/T. d(i. 2^J*fl:©S3t?4)4] „ 

[0012] -xwrnmas^x, rmmmtcwf j . 
r**WKS!ttj rsistfi«jtc4 5- j i«. m 

30 ci4t«-rs, 

[0013] 

ta^&4 £ P - rt^ - a -;l/-ete o ^n-e scim 
3. PMBHRCfcSee. itt8tefc&©iMR«li<ataM« 

feftC^Ifi] (P3(S*tgf«4 5' ) ift^±^«:ftS»3^ 

n-est§£. «£*©««■*?«. mMmntm*9mi,it.* 

te. Se*©gtJI5t^!jgb/ca--»W©iI«iB31£]Sr». 
■CSiS 0 tc a - JUKO dcnflWK 4 a -;b«©fiitB^« 

KiRf*4 mm&vMtmt fess-r t ft io* 
i^<tfts«t5tcffiarsc4B-ciffti,i. 

[0014] *^W#©W^«: «fc 0 . StM#S##ftl 
(cMUT^MWtcWcfeSiifCfeftt^iaM^. S/c 

so ftc>itii8<&5fcK£SiB»-e# i««Wc -e©*s 
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a-)V-eteK)-&t>l±ZtcV-C> R{§3fr&©J:5K:. mm 

^•J * FEffl (HAN) *-K©«JMKySaHiSWffl 
S. **i&{cfl§l»6ft£RteJfe1SS:. Siccus*. iS 

i»»**>ofit>3^ hr«jfi"C€pti«. *nti6o«ft 

[0015] 

[»W<MOK)»»] [fflfrfcJl<] FBI**- F*» 

ic^HANiersi*- F^isa-fe^fcoti-rtt^ma l 

1 8 1 9H*£MK#U<KtoStlXi.*Z. *<>FWl 
«Wca»ft**JEi». H»«:HANBiai-i-4*Jft*m»fc 

[0016] jBHUsJWi. H»(C-«oaffiK:ElflJi|36J 

tscim^Tf^^sffflsns. 'of 

fllKCfcDiffl&nu «JB#r#sffiT"fS. C©WH*r©Stfk 

[0017] -Tttto*. *»©'«> FBWlitt. f&H-fe 
it. TilJ©Sfe^i5-C«. TflB<E>WR«:»orK,3rWf 

ss^ffi i a ass £ & o . -e-ti e> .< u * 

ftt. TfflS«*>e>©ffi!lf©*tfln £#cc. r^^fi 
S««flS£©ftgMU3 6«:i9*-U SteWCCttx-f U * 
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*b*hp*«ei«ij-*-* c £ s. tp'tommi-cit. 
sstcia^^ie^ttSM^©^-/ u**tt. *k 

AlO . FKBHWHsA-CB:. SffiSttfb^©®»f 
$SMAni. aSHs;U©fcii«©J5*d£©8l (A 
nXd)B, »Ki»«WI*||fi3-&**:«>CC. 1 0 0 
71M2 0 0 0nm©ffiH-C*SC£#s»*l»<. 150 
75M1 7 0 0nm©ffiH-C*-5C£*536CC»*L<. 
10 5 0 OTIS 1 5 00 nmO®iTS.5Ci*iitJf*L/ 

[0018] HANiSfSj*- Ftt«iaiSt©M-C 
ttA<A6tirir»<&. HANSfiltJH*. TfflJS«*i^ 
> FiBi"jH2;i'©tf'C^©{4S«:i3BStiyt«Jir*») ) 
TfflJ£1S©El°JlBtt. ? d> jRS** j< that? 

>©JI*&WSC £#■?*£. :#f6Sli©HANEfiHz 

20 iOM^y? F^u*»sw*ci*»r*s*ar* 

S. HANEiaj-bJUt*. Jt:#©»«±-crajKS#*©tt 

«:aa:tciHrS]LT*j<3. ^fj<ows±<r>yv^)\-\-nifi 

071M4 5' -C**Ci3&JH*H,». 8EJ&JI©H*j*S 
(An) £$IIJI©J¥# (d) £©S (And) © 
Bit, 10 0nmMl 0 00nmt*5Ci^L/ 
<. 3 0 07JS8 0 0 nm-Cft5Cii«3l5Kff*l/ 
t». «a£SufEfa3-tf*ffiiJ©St£ti. KS*1Sffl!l©Si£ 
-e&oTfcJa^U 3SWSSflJ©S«-C*^rfcJ:t>. 
[0019] •OFEl^-b;UX«HANE|SiI-fe;l'*?rr 

xh©fiT*tfc6-To ±ie-fe^«:^HJ©^ffl«-> 
-h*K#r4CitcJ:»). iE®#>&Jifct&£©3> h 

[0020] [mmmxmi &mmiemit*<Di&imz 

A/4«©jitBf4£4 5' ©ftg£fc oT 
*SJfi-r-5/c«i)«:«. R»Rtt*t7Y;UA©S^|fiiK4 

5* m^xi,^&Rm.mmntmtmmAtfiy -f^A©s 

^|fij£W^A/4^<!:©ia^*D-a-. *Sl>«KiR 
*S7'f;UA©g^|fijJC4 5* ^^n^A/4S<b© 
[0 02 1 ] 7^;bAte^^ffi^L^y v-©EWtt 
•5. «»lx.«1tPa2 0 0 0-99 1 2-st£38K:fct,»T: > 7* 

so zyjjiA.zm&tcitmic— mmmL-^-o. * 
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2 7 0 1 ^£$g^f£i£(7X JUACDSfipraWCC 

^tf^ji e ©Mr* -oua«j##-<> 

*ttfrT*#& »HH*2 - 1 1 3 9 2 O&ffitCiEfB 

S£UMIf# Lfc # y v << >l A#> ftifiRt P - ;i> 
SS©«XtWft&. 

it^ffl^Moi^tcftjffl-r s c turn* lt^ 0 
irafl»KM©3Rtfi: uttt^'j tr^r^3-ju (jar 20 

PVA) 3&si<fcLrffll»6tl-C*J«P, CCDPVA7-r;b 
A 0 6 3 3R* * I > ttrfettfeSt^fet S 

[002 3] «JDH**7 ^A(Dft**fiJfC»L 

fea*rfetti»ii«««*fW , i"4c4«:-DC»r». 

5 tiooBA*ff4 u r -r 4 fiffl * y v - ^ -f 30 
^a (jiitpVA) <Dminrtimc*5i>x* ^<>;v- 

*H*£©HSBW#, TIBS (3) WcL, W'Jv 
-:7-ObA©3a*tt*«%, 5 %J£Lba>tt» 

£ C 4 TSiWI&lRflW* 'J7-7-{ ;U A©JSfl* 

[0 02 4 ] 3; (3) I L2-L1 I >0. 4W 
?^a, A/4«©J:3*fitfHfife *SC*»a«© 

[0 02 5 ] [ft^ffifcy -OUA] ^?ifi7^^A 



^2 00 3-2 3292 2 
8 

<, *©*W*ltiSTRe (0* ) , Re (4 0 
* ) % Re (-4 0* ) ©ffi#-e*i-ett3 5 ± 2 5 n 
m, 105±5 5nm. 3 5 ± 2 5 n m©ffiH&c£>£ C 
iWU^„ CCtRe (0° ) , Re (40° ) . 

Re (-4 0° ) mt^-nmcov^-f-^^iy 
hmtmoyft tmoyfifatc 4 0° m^fc^m, 

^^6U^--r-^3>(D^:/hfiIcD^W:4 0° 
/c^»6iSS6 3 3 nmOftxmfeLtcyttm&.y A 

[0 02 6 ] [»B3a*tt] #¥*t«:7 ^ ^AOfflB* 

j#f*<fci/rtt. *jgjft**J8 0%feLhr*4#yv-7 

iU*>*#yv- (R ARTONL JSR ($*) 
m ;ZEONOR, 0$W>«)I!;ZEONE 

;UP-xxxfvU#£9*?£0< , -fe;t/P-x©<SKJ!i 
|JKi^f;^Se>K:)ffjsi^ fittlHttft&U:. £3R 

(•te;l/Ci-*THz?-- h) , 3 (^a-x^aft^ 
-h) £/tfcl:4 (-fe;bP-x?>U- h) r^Ci^ 

h##*L<> *©«£LTra\ ^r-fe^iz-fe^a 
- x <£ v h y r -fe * ;i/ -fe ; u a - x & 4* #35 h ft 4 . 

[0 02 7]-«. -fe;l/D-X7-fef- h<D2{4> 3 
{4, 6ffi<D*KSW^*<DBftK(Dl/3-^o«:i^Cc 

flbK»S©agiK*«, 2, 3ffitett^T3H»«5;Mff* 
U^. 2(4, 3(4, 6{40g^ScD^tttc»LT, 6 {4 
ogf^gco#I^«. 3 0%«±4 0%«TT->;bSrab 
SCi*5ff*K, 3 1%«±t*^Ci^3 6^ 

X7-bf- h©6t4T^SC[>HJftK« % 0. 8 8JM_b 

[0 0 2 8] 6{4*lggtt, T-fe^««j1-CC«JR«3 

ftT^rfcckl^ S{4a<3r>H8lSOS'JS«. NMR&Ccfc 

1 1 -5 8 5 1 ^«©SS##0 043-00 

4 4CCEttStlTt*4^l5E«K SS#^0 0 4 8-0 
0 4 9{CE«3.*irt»*^««2. -e-LTlSSS^O 0 

5 1-00 5 2CcEtJ3tirir»*^«l3©^flE*ffiCC 
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[0 02 9] t^»j7-7^l/A©l/^-f->3> 
fit] ^';7-7^;l/A©Rel/^-f->3>ilfccl:^ 

Rthu*-^— > 3 >ffi«, -enen, ties; ( i ) & 
(id r)ii$n$ B 

( I ) Re= (nx-ny) xd 
(II) Rth= { (nx + ny) /2-nz) xd 
5$ ( I ) fccfctf (II) Kfclvc, nx«, 

S. ( I ) fcitf (II) fcte^r. nytt, 7<<)l>A 
WftommMlifa (IB»r*3»«/jNitt**fiI) cDHJr^ 
S; (ii) cc*?i»r, nz«, y Afo^Wfrfi 
[^©Wf$r*^o S ( i ) *s£zf (ii) fc*5i»-c, d 

tt, #fl[*nm<!:tS7-f;i/AO)|S'C*S. 
[0 03 0]*»Wm ^y7-7^;bAORel/^ 
>a>ffl3&si 0 7iM7 0 nm, fit, RthU* 
— -^-^a >filti7 0 7!>M4 0 0 nmOISfflt?***^ 
«c*J, J &<DmBVr& (An : 

nx-ny) tt. 0. 0 0 0 2 571M0. 0 0088T 

/g#r^ ((nx + ny)/2-nz)lt 0. 0008 
8ftM0. 0 0 5r**Ci#»*Lt». 

«f**fil*»IW (0 # ) iU 

m?z. iitB«iftS©siig(iM« i . 5° trre 
[0032] ^ bfcaafflKius 

KMC «fc*#Wji«7 -f ^A©»a*/cttJR«l*s*a-fe^ 

¥NHR y 4 A CcWtt93&#£ D5C4 K jgBT 5 . 
[003 3] JbfEODcfc^fc r«*ttiD«*A^ j SrftJffHj 
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•;7-4U«, •fe;H3-XT-fe7— h {0. 2 2W/ 
(m • -C) } % fi*«#yxfI/> {0. 3 4W/(m 
• °C ) } , A B S { 0 . 3 6W/ (m • °C) } . 
-**-h (0. 1 9W/ (m • P C) } *s»*LC» Q S3 
tt*U7^>#y7-t*S, ZEONEX {0. 20 
W/(m-°C), B*-tf*> (HO »K ZEONOR 
{0.2 0W/ (m • °C) % B**fe*^> (**) S3) . A 
RTON { 0 . 2 0W/(m-°C), J S R («) SS) 

[0 034] ±B©**W<t»tti> «Wj«c»tt**ai 
9. 0 75M6 1. 5%r*§-fe;l/a-X7'fef'-h7^ 

STM:D-8 17-9 1 (^O-xrtf - hf© 

5„ # y v— 7 -f ^AOttSf^iinS (DP) 

tt. 2 5 0«ir*^C4«^L<, 2 9 0«_hT£> 

Mn (MwliSIf^I, MnttSSTO^t) CD 
^!M«C>CiWiSLl\ AfltfJttMw/Mn 
OliUtd 1. 0 75M1. 7T*£C£jWfiFSU 
<> 1. 375M1. B5T?**C±#36>K:»*L< % 
1. 47SS1. 6T*4Ci*J*fe»*l/^ 
[0 0 3 5 ] [U*-f s -Va>±JWJ] #y 

<D^mmm*m?z5fm*<tem± lx h ? * ~ 

#Pf§2 0 0 0-l 119 1 4-94i*8. 1112 0 0 0-2 7 
54 34-5f£3S, PCT/JP0 0/02 6 1 9^§§i 

[0 0 3 6] U # - :r— > a >±^J<D^T-S«, 3 0 
07SS8 0 0V&2>Ct&itf£LlK ^y7-7^l/A 

#8Hb£fttt, t;l/a-X7-irf- h 1 0 OftS95K*t 
LX. 0. 0 1M2 0®aa5O®Hr'^ffl*r€>o 5f# 
«5Hk-&»«. ^a-xrtf- b 1 0 ossSP^l/ 

r. 0. 0 snmi bn&ssKDffimxmm-fzcttim 

*L<, 0. 1 M 1 0«W©«it«fflf iC 
[0 0 3 7 ] v-^^Jl/ACDSa§] #y v-^-r 

^Aiurff$i<fflt^n^'fe^D-^7-bf-h7 

50 2001-1745. 2 0 0 1^3^ 1 50»tf, »98 
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ts^) ©iei8snrv>5. *©ffe©:j<y-7-:7-f;i/Ak 

[0 038] [^Uv-^-f^ACDSffMS] fpissn 
fctfyv-^-Ol/AtJ. $6{c@f**&S«cJ:») u^-f 1 

1 0 0%T?&-5C<tai*?*lA». i)<'j7-7^*i>©I 
<*tt. 40M140(imt$4CiiW3!K, 70 
TbMl 2 0jLmr&£Ci#i<*6Wt?£G<,>. 

[0039] s/c c cm mm<Dtk#-*mmr zct 

k. ^>*-*«i»r«E«i*30irr4i»tc. m<m<D 
it. 7i'Z-im^xi'$-7 : -i'ai'&*vm-rzm 

iMBM&ft l». * Lr@f*iSft©!i< 'J v- 7 -f ^ASr* 

[0040] [#y -y -f;i/A<D«ffiS5a] 

[0041] [ia6)K] ei^iRtt. yt^m^mor-< * 
raw*. mmtisMi (»$K»*yv-) ©5^>y 

£J1©71M. &-2a>tt-7>^S >7 • zfuisx. -j 
(LBi) KJ:*W«Mt^ («. a)-hV3-9->K. 

W»©tt#. )&^©tt#*£W*:7£J®S* 

[oo4 2]iaraw*. *y v-o^^^^atcj:^ 

3f •< » *M»**9-CCEGJ3*SC<!:*«"CafS. St* 
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&gt*. * y f -;ur JUn --^©£815*38* fcfctfflllicc 
{*. -S-. -C (CN) R, -. -NR, -CS 

zfR, it. ^n-en. *iui^gfc«^M?^#i 7b 

10 M6©T^^JUS (Sf*0<t*. E^M^tf 1 TbM 6 

[ 0 0 4 3 ] * 'J tiA7*3 -^©fflBBtcB&kttg* 
^A-T-SJS^*. *y v~A>7>te-MDgm\£~fr& 
(4©r-fe^;i-* (-co-ch, >©-§&£. 
^*<7tt±O7->;H(-C0-R J 
n««t^. r s at.- ^MT-^6w±©fltM^sa 

fc«t3S*IS*-e*S. #ia¥9 - 1 525 0 9 4<M»CC 

MP 103. MP203. Rl 130, >7l/ 
20 (t*) H) *flilvC4J:t». 

[ o o 4 4 ] EiSj&Kffli,** (^14) #y t^jur;^ 
-;v©^->{bK«. 8 0%kLh-c&Sc<t#i£iF* u>. 
(^tt) * y t-;vr^n-^©s^K«. 2 o otU: 
■c*-5ci*w*L/t^ 5z>if$mit. ier6j|g©^ffi 

[0 04 5] [**W55r)i] i^II^JIBtw X=J^ 

40 SB^3af*aBi©^-r^*i. s*iftK*» 

AiOi^ci^rnj, #1*#s«el«ci,». ± 
IE©Era®«:«fc->rf r -<^n'7 : --r v ^^^ElSlS-ti. 
^©Erattis©^^ ^^=&@^-r.& c tic 

m<omMt. 0. 57bMl 0 0 Atm-CASCi*sW*L/ 
<. 0. 575S3 0 umf*5Ci*<3^K:«U> 
50 [00463f^3f^ ^ $f H K-3t,it(i,®^)i 
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3ti£(C Destrade et al . , MdI . Crysr. Liq. Cryst. , 
vol . 71, page 111(1981) ; B^it^M. mVlit^B 
St. No. 2 2, *ll<D{fc^ S&5SH, mi 0*^215 
(1 9 9 4) ; B. Kohne et al . , Angew. Chan. Soc. C 
hem. Gomm., page 1794 (1985) ; J. Zhang et al . , J. A 
m. Chan. Soc., vol. 116, page 2655 (1994)) CClBiS 

^¥8 -27 284£^KlE«#*S. f^^f-^ ' 
je<frr*»*J#*tA». ffll,P«tt:3TK:«£te»*il 

•teas. *cr % nasR3Ti*^!Hii<Dm«:, a 

[0 04 7] EftS-Sfcf 8 -/**?'* ?»MJ1&. Eft 

6 766 1^ |h)2 3 6 7 6 7 0 ^CDg-HJ3*ffl#fBiS) . 
T^>P>f >x-«r;V (*S^S2 44 8 8 2 20 

Bit) • a-fflt*mm&^mTtsnj>ii&® (* 

S*Jf*2 7 2 2 5 1 2#HtmHBtt) , 

» (*a«Flt3 0 4 6 1 2 7-5§\ R2 9 5 1 7 5 8-^© 

p-7^7x^h>i(Dl^M (*@#rp3 
5 4 93 6 7-5f9i*ffi«iaiS) , T £ U 5*>**«fctf:7 
^>{t^© («pHHB6 0- 1 0 5 66 7#fi«, 
S423985 0-SHBttftESO *s<fcM*1f^77- 
A4fc6» (*g^§*4 2 1 2 9 7 0-99MB<Btt) 

[oo48] %s^n^no«U9s«. 

CD0. 0 171S2 0KS%r*5C<!:#J?£L<, 0. 

flH»*C4#*»*l,ir». JtBHx+^-tt, 207!>M5 
OOOmJ/cm, WCiW^K, 1 0 OftM 
SOOmJ/cm, r**C <fc#3 6CC#S £ 

<fcl,*. 40 
[0 04 9] firfBH«tt. A/4ficbU 

5 9 0nmt8'JSl//cU^-f-^3>i (Re 5 9 
0)^120-16 0nmt!ft5i»#*0, #tScfel/ 

l». A/4«tt. ^<Diiffi«l^aie(B3feieORiRtt<i:4 
5' CE>fttt*fe-»rtt0d*>^"Cn«jC«4T**^ 
SW*9. jtt»«tBI4A/4«ifto-^->-a-^ 50 
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CC4 5* «C*TC»*fiRj«««36«l4iHHtt3&S7 -f ;ua 
CD»#*ftiTtfaA/4«40j|l**to*. **l^tt 

♦PW^-<AA©W*ft«C4 5' «C^r^*A/4« 

[0 05 0] JM*WCCtt> *5fI3¥5-2 7 1 1 8-^fcO: 
5 - 2 7 1 1 9 -^©S£3BIE$£C7X U £ -r-is b 

9 A/4«£Lr«t&T£„ 

[0 05 1 ] *fc, 0-68 8 1 6#&«5C t 

EFjESMWcfcur A/4£ttoTt»SsJ*y-*--:7-r;l/A 
4, *niB— «»*6aOHCI«K:4lC>rA/2 4 

««rA/43&s»6ti*tt«««**PB*snrc»4. «f 

1 0-90 5 2 1 ^mch. Hft<D#V-?-y <4 

)\,2**mm? * c t k j: o Ki>ttsratr a / 4 

[0 05 2] #*tA>A/4«tt, iHtfctf'; 
A"C\ ftf*WCc«, ^§82000-1371 1 
tecfcCfSBR&HWO 0 0/2 6 7 0 5 #(CBtttD^ ft© 

[0 05 3] A/4«tt, «fi4 5 0nmTiM5£LfcU 
^-f-> 3 >9 (Re450) *J100-125nm 
*o»S5 9 OnmraSSLfcU* — f-^a 
>f (Re590)^120-vl 6 0nm*C£>D, 
-C, Re 5 9 O-Re 45 0^2 nm©H«*8jST 
Re 5 9 0-Re45 0^5nmT*SCi*J56 
L< . Re590-Re450^10n mt*^ 
Ci3&J*fe»*Ol». igS4 5 0nm-C8ffiUcU^- 
f-^gyl (Re4 50)^1 0 8-1 2 0 n m"C ft 
0. ifcg5 5 0 n m T 8K L /c U ^ - f - ^> a > {I (R 
e 5 50) #1 2 5-1 4 2nmt^l M5 90n 
m-cmmistcU a >ffi (Re 5 9 0) #1 3 

0-152nmt$)l fit, Re 5 9 0-Re55 
022nmOHfll««je a r«C4«47<l/lr». Re 5 9 
0 - Re 5 5 0 ^5 nmr*SCi^S6CC»* L< , 
Re 590-Re5 5 0^1 0nmr*5Ci*sitff 
SL/C^ Re 550-Re450^10nmr$» 

[0 054] U^-f-t/ 3 >li (Re) TIES:tc 

b^— -r — e>3 (Re) = (nx-ny) x d 
5$*. nx«, A/4^<D®rtCDilta#^ft©®5r^ 
(ffirtO^^SJT^) rftO ;'nyli, A/4^cDSrt 



(9) 

15 

X/AWOWZ (nm) V$>2> 0 
[0 0 5 5 ] $ A/4«»TiE3e*ajE-r*— ft 

1 ^ (nx-nz)/(nx-ny> ^2 

H0t^-C£>9 ; fit, nzte, A/4&©JI#:frft<D 
t>A/4«tt, *yv-7^;bAOg#, &&1>B#!J 10 

[0 05 6] [— ft©7-OUAa>6tt*A/4«] A/ 
4«%»)5E-r4— ISCO^y v-7-f;l/A©»S», 5- 
1 0 0 0 Mmt*5Ci*ff* U< , 1 0 — 5 0 0 Aim 
t*KWWH<, 4 0-2 0 0 //m-C£>£C 20 
<fc#3&«:W*l/<, 70^12 0(imt*SCi^t 

[0057] #y^— 

H«te/Bi>*c&#-c**. #yv 

2 (-fe;l/a-*xr-br^h) % 3 (t;l/D-^7'a 
fcT**- h) £fc«4 (•teJUa-X^U- h) 30 

•fe^WbK) tt, 45. 0-62. 5%t*4Ci^» 
*U<. 55. 0-6 1. 0%r*SCi*J3 6CC»* 
U<, 5 9. 0-6 0. 0%-e*£C<t#*fe#4O 

[0 05 8 ] [U*-^-5/»>±JMH] 

S/a^fiSjBfitSfcft, U^-^-^a 40 

>±#JW&#y-*-7-Oi'A, »*KttWa-Ar 

r % 0. 0 5^2 0ft«W<D«BT^TSC£*J»* 

0. 1-1 0RS»©«BrffifflT*C<fc#J:D 50 
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[0 05 9 ] l/^-f-: ^a>JjP««> 2 5 0-4 0 
0 n m©«fi««K:*^RiR*W-r* CtfiWt 
u a >±33«tt* *TtRttttCc|IKnKR4X« 

#L/?l>&l»C£*s#SLl>. #'J JUAB:. $ 

ff2LytPVAt^»Sf#iRI«tt*tttcJ:0, Sffitt 

[0 0 6 0 ] [JMHBA/4*] A/4tSi IT , MM 
¥2 00 1 -2 1 7 2 0#4«Bia«W)lMta!A/4«fc 

[006 1 ] ?Ka**W6^*»0)il#B«fcO*fiItt, 

WW* pI»««©C5«*BI©iSfiT*S 5 5 0 n m©* 
1 5 0M3 5 0 nm"r*5. 36^i», 

[0 0 6 2 ] [«i*r^-f^A] 45— 

nJfflffl«©»a*IH©i6fi , r*& 5 5 0 n m©3BC 
*fU fitfMbP6 0 71Sl 7 0 nmtftS, mM9r7 <4 

?i<y^ntru> m y^m^^'J?-) % #y 
*fbtr-Jk #yx*u>, #yr*yp-hyjk * 
'jx^>, spyryu-K #y 

[0063] j/c cn6©#';7-©^i^»*5c> 

©Baft *«JB L fctS— * fctt * y ^ - ^ -f ^ A 



* t 1 • 



(10) 

17 

i3&s»*Ll*. #'J^-7>OI/ACW»$ra\ 2 0 7bM5 
0 0nmt*SCi*J»*K, 5 071I200nmr 
*SC<fc#36*C#*L<* 50M100nmtfe^ 

[0 064] [RiB*«] A/4«©ilffi*iftK«* 10 
K»C4 5' «l>TC»a»£K:tt. A/4«®i»Bttttn 

tl^$^KK A/4SQiltBI4iitt«ii^m 
<DmWMt<Dftm*. 41-49* tft5Ci*iJfS!U 20 
<, 42-48* T*SC£#<fc*)»*l/<, 43-4 
7' T*&C£#"S&ec#*0<> 44-46* 

[0 06 5] IfifiMi A /4 Si £te 0 dfcttfcS 

BftlHttt* »93tt (3^fi*#8 0%«±(£>) 

LX\t. #V*Uy a > (]&&£ : ARTON, ZEO 
NEX, ZEONORK W^nr-K #»J 

#-#*-k ^yryu-h, 30 
w^y^-*^«aw#y -7-7 -f;vA*ffliir feet 

[0 06 6 ] mSLffiltmt A/4«*4t^*««(B*K 
0. 05^5Mm^**C£#36K»*Lt>. 

[0 06 7 ] [«aa^es] *«w<-o«»a^*gK 

SI*. ili^tcHM^ ^ y 7 y - y 7 ^t- K 
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< k TFT (Thin Film Transisto 
rKTFD(Thin Film Diode)£fc 
»MIM (Metal Insulator Meta 
1) *tt5Ci#J:9»*lA>. TFTCcotirttiSia 

[0 0 6 8 ] ffi a a B ^^ScDi$$i^oCir«, r^n-r 
A>f^>F^^J B*^m«^14 2SS^ 
jfg, BffllJBKBtt r«A JSJIHBJ W»#i&fl!L « 

JB. isif^mm. r«fl: LCD(0»tti»fU^JSfflJ 
[0 06 9] 

[SOfcffl] [HffiWl] 

(HANS««-fe^O{'HH) I TOWSfft*(D*7Xi 
u s i ose»Bt*iar$H»iLr»^fc. c©2tfc©# 

1^:7*4. 8^mtg^l k ^*ttig«JIZLI 1 1 

3 2 (An = 0. 1 3 96)£&AU HANSSKHz 

[0 0 7 0 ] (n--n/«A/4«©faj> fiflfcteO 

12 0Sffi8H F'j7x^^7x-h9. 3 6ft 
35, e^x^;u^7x^;i/^x^^- h4. 6 811 
SB, U^-f-V3>i^SJilttrans-l. 4 
-^u^^>^#;u#>^<D4 - n—^y^^y * 

4 3. 14ftS95, ^^/^9 9. 3 5 HMgMtfcfcO* 
n-^^H9. 8 7HS^£S£&«l/"t\ 

[0 07 1 ] {IWc K-^*. 
tt©>OK±lcaBSU 2 5 # C©vr->£l#ia, 4 5 

0 cov r -~>^5^jib^s^^/c o e«»<D«gs-j^a 

T % 1 3 0'Crfi82l^[6itCSf#L//c o JEfltffilthSifitt 
a*tciRffi-C#^J:^«:L//c. iifW^ 120 

[0 0 7 2 ] 96tiA:n-;l/«7^;l/A©/SS«, 10 
1 /imr^l i«J^->- (M-150, H^s:^ 
Tfe (»> ») tffl^t. iSS4 5 0nm, 5 50nm*5 
J:c;5 9 0nmW^l/^f>-^3>I (Re) £ 
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wimvtctcz. **ve*u 119. 3nm, 137. > 

2 runted: O'l 4 2. 7 n mt^ofc e ^/ciltB#CD^ 

z (nx-nz)/(nx-ny) <DfiI£rir® 

LtctCZ, 1 . 6 Or^o/Co 

[0 07 3] (n-;I/ttB«6fl*g|(Dfl«> id 
;l/A*3$*2. Og/L 3'Jffc* , J')A4. 0g/ 
l<Z)**ffl[CC2 5 B CCCT2 4 0#a«L. S6>tc*^K 
10g/l 2 5^60 ^> * 

H»W*«C*AU 5. 3fl5CCiI{*U t>2-ZMW 

# e> 8 o °c#EBm-c^^ $ tt^a^ > # - a> e>nflft u r 
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: ^J^AO^iMtOUTfUt. 4 6* *e£>^/c 0 7*>#~ 

Bt©5 5 0 nmCCbWSa«*4 3. 7%. <§7fcg9 
9. 9 7%r&o/c e 

[0 07 4] (HMOIIS) ^P-Xh'JT-fef- 
-h7>f;K (7^^^TD80U, S±¥X^>f;l/ 
A («) H) % *J:tfJJBA/4«fe5 5"C©l. 5N 
NaOH*jg»(Cl»Hiaail/"CPSffi*«ftLfca. * 

jvetijtojjctfy ^^r^3-iv**»w*iW3 o m 

©JIUMcSMBU ±§Bit«lti*IB<DMffllCcci-;l/^-a 
fWLfc. C©n<B#«©W*tt* ^2 4 1 

[0075] (j&yffiflt? -< ji/A©fW) Ttz<omsm 

[0 07 6] 







1 0 OftSSB 


F yy;*^;t/*;*y h (oJ^J) 


8. lStfi9$ 




3. 6WS95 


F (fBlStt) 


3 3 8WSSP 




2 7SSSP 



[0 0 7 7 ] »IJCDS=^>>y£>*K:, Ti2<DU£-ir 30* 

[0078] 
Hfcl ] 

CH a 



i <YyY h 

XT 



40 



[0079] -fe;UC2-X h yr-fe^- h?§?£4 7 7fi 
U*-f ff -t/3>±#»ji«5 2|M»*»^ * 

HI: 



U Wit F-y^HSSL/c, »6tifcF-^*. >< 
> F^«*fflt>TSHil/fc. «B*S«**5 011% 
©tft5l<£>? -OUA£^> F^6Sfl»L/, 1 3 (TC©gfefr 
■Cf»-tM(r»tl 7%cr>@{*te*T«@{*U J£f* 
1 3 0°CT>3 0#IB«l#Lfc. -e<D&. * 

[0 0 8 0] fESiU/c-fe^P-X F y T-fer— W Afo 

Atcow, xy^yy-dr- (M-15 0, B##7fc 
(*) «) *JBC>. i6S5 5 0nm{C««Rel/^ 

/Co */c, nmmmmn (kobra-2 i adh. be 

-T-fHWBW «*> ) r!4Tft««*iWSLfc. »*<DW 

[0 08 1 ] 
[«1 ] 



a9»o*f* 



Re< 



Rthffl 



(12) 
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4 0 n m 
4 0 n m 



2 2 0 n m 
2 2 0 n m 



1. 4' 
1. 3* 



[0 08 2 ] b UT-fe^- h^^;UA±«: % 

1. 0«S®*Bffc#y$A»« I PA/7'P 

b*U>^y3^/*=7 5/13/12wt%)^# 
6 0W1 OtHnURLftitt. IHOffi 
tc*4#l. B^-TS6tfU ^e>CC4 0°CCDgfe?^*5 
OOcc/m 1 */XtoW#Wl *rai7t-f 

i o o°coaarK^ur, ^ffi^sftsti/c-fe^o- 

[0 08 3] tr>ittmLtc*:)\sV-Z b V T*zT~ b 
y 4 )\,A<DKWtC> TE©^14#y t-^T;l/3-;U > 



* (*?3fi(W8(?BWt%) 2. 0 g£*3 6 *4HC« 
«) 0. 1 g*J0*T»6ftS£^*# 1 4©*4 + 

w<-3-jr-r^*i^ 6 0*ccDSja"C6 0«?, se> 

fc:9 0'C£>SS~C1 6 OUKfllbr. p-;l/K©-fe;Va 

r~ by j ^ommfifa i^fcc-7fcf> 

[0 084] 

Mb2] 



— (CH 2 -CH) e7 .8— — (CH 2 -CH)o. 2 — — (CHa-CH), 2 ,«r-CH> 12 . 0 
OH 6 6-CO-CH3 

60 



i-(CH 2 ) 4 -0-CO-CH=CH 2 



[0 08 5 ] S^lpJtCfcf 145° *fajCC^ t*> d^Offl 

4g, b$u&b yy*p-^o;<> 

h'J7*'JU-h (V#3 6 0, *jR*»MM* (80 
IS) 4. 1 gr. -fe^P-XT^f - b'f&l'—b (CA 
B551-0. 2, ^-Xhv>>r$^ttig) 0. 8 
t;l/P-X7'fef-h^I/-h (CAB531- 
1. -f-* f^>^5#;M±IO 0. 2g, *a^B8*& 
S!I(^^*7-9 0 7, =F-a») 1. 5 

g, if^SRI W+taT-DETX, B*4bSB (*) * 

R 

R 



*SS) 0. 5 1 0 2 gCD^;ux^;i/>r b >KjgJBl/ 

#3co^-/^-^-r'^u/c e cn^ 
«<D»ccWrDftctT. 1 3 o e coti?sti*r 2&nftift 

tbtttc. ^tC, 1 3 0°Cri 2 0W/cmi6Il7Kli*T 
30 riiWHUVJRMU fwaafw **«Jft*»^3tf 

[0 08 6] 

Ut3] 




-CO— ^^-0-*{CH2) 4 -0-CX>-CH =CH 2 



^I^iffi«i*«toffift-Cffi»*fiI*6 4 0XI. 2>£ [0 08 8] 

^2^ 



Jfc5fc»«^-h Re (0- ) Re (-40* ) 



Re (40* ) 
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II 

12 



3 8 nm 

4 0 n m 



4 2 nm 
4 4 n m 



8 3 nm 
8 7 nm 



[0 08 9] (HANIgroJ*- KKWSSiRS^iSB© * ©A/4«WJCCH«(DT^ y ^35tt»»J*otf r . PJffl 



10 



-To 

[0 09 0 ] 





(T D 8 0 U) 




OtfMBfcSt (PVA/I, ) 




{4taHS (A/4«) 








%^m^m (f^3fy sudd 


HANS?KS-bil' 





[0091] tt«i*m<DftJi-fe'i'ti:» ea^mEE2 

V v JftS7S«EBV*E|Jfl!U SB£« (EZ-Contrast 16 1 
(XXELDIMftSg) jEffi:a>h^X hJt*8B5EL 

fc. 3 6fc2E&#fiJ ( •feJl/CD^ fcT > ^frft t mi&jfa ) * 

S&3a 



[0 09 2 ] 
[*3] 





JEW^^h^X hit 




HifcWi 


1 5 


1 2 0* 


^SS092 


1 2 


1 00* 



[0 09 3] [^JSW2] 

5— #<D*/^*«Rectt#y A 5 FM*Eftll& LTR 40 

ft(D*7Xlfi?:7t'> aupff t ft 4 BK-CfiJ^ 
l^btf, -fe;l^> » 1 0 /zmKRffil,*:. 



★ t^CAn^O. 1 3 9 6<D«Btt{t£«J <ZL I 1 
13 2. Sfrtmk) titAO, FBrtUWl-b*'* 

9 8 nm'C&ofco 

[0094] TEomftewB^i/fcttWfc. cfc < m 

2mm) *ffi*fC8S»D0ft:. 
[0 09 5] 



ftffcfiBO. 5%<D-te;UP-X Fur-b^-F 

■Mfc**^ (*i mmo 



1 o o@g$p 

6. 8ftSSfl 
4. 9StMS5 

2 4 0MSaJ 
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25 



U>)ij (SI2 0nm) 

mmm ix-m^tcvz-r-is* >±mm 
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1 0 OKfigP 
2 5ftfigp 
2 5SS2I5 

0. 5f?fiSP 

6. 7»figP 



[0096] mmk. sa (2 5*o K:r3^fi^u 
tc. nhfn.tc**>i-r£>f)Vimm*. - i o -C(cr6 b# 

r^spL/^. 5 o 'CicmuLmnL-c b--y*mc. 
^(omtmmMi tm^icvx-^^u-x v ur-fer— io 

[0 0 9 7 ] -teAsU-XT-teT-- by -^Afc. 1. 5 

mm<D*m< ti- b ? a*?§?kk: . 5 5 -c-c 2 #R8js« 
u fc. mu<D*&mmtpx-ffi& 3 0-c-co. 1 as 

»u $e»(ci oo'ccDsm-cfSHL-fc. c©j;^l 

tc. 

[0 0 9 8 ] tr>ik%m.btc-te>l''a-X b l/T-fe?-- h 20 

7-01^©— #©®k:. njstsj i ipm&ieisjjg^ia: 
[0 09 9] iHrsiM±K. liffiitfflWiif^^f 

-f^H41. Og. i?U>W-{HMF^ 
^P-Jl^tJ/Oh 'JT£ h (V#3 6 0, *M 

mmv? (W) m) 4. og, -fe^u-xr-fe^-F^ 

^U-h (CAB551-0. 2. -C-Xhv>-5-5* 
;14±I3) 0. 90g. -fe^n-^T-fe-^- b7?U- b 
(CAB531-1. -f-X h v>-Jr 0. 

23g. ytm&mtfem (-(^+^7-907, 30 

-C+'-ttl?) 1. 35g. ti.®8J (*t+a7-DET 
X. B^itM <#) M) 0. 4 5 g£. 1 0 2 g<DM? 
)lx.?)l>ir b>K.mMLtcmW&*> #3©-7^-f-;-{* 



*-f^L//c„ CtiZ£M<D&lCte*)ttVX> 13 0'C 
©tIiSffi*-C2»Fattl^L. f^3f^;«7f^ 

? > f ^ -r> £ffi*e£<* -a-fc. ^tt. 1 3 o 'C-e 

1 2 0W/cmKlE*§8*T£ffll>-C l^HUVBBWb 

■ffi^^isj . 5 b* > ^^is] i tm t z-gtswm-emmift 

*>64 0'C. *£C>li-4 0' ffiWfc^fi©^-^- 

[oioo] (m&iB%m<Dim) pvav-ov^b 
•ym2. 0ff/i. a^'fb*y^A4. og/i©*s 

ffi&C2 5*C(cr2 4 0#jf8tU $65C^^Kl0g/ 

i 2 5 -ctct 6 o mtmst. mmimtc&A 
u 7. 4 u fiwwt-seff%. iRSls-a- 
fc#6 8 o-cwwis.x'n.Mz-etc'ik. wmww$tk®i\s 

tc. S{t^BU©PVA7-C^A©#*^B3 0%-C. 

•a»a©***Bi. 3%x-$>-?tc. nhtitcmmmit 

0> C©iti^«7feK©5 5 0 nm(C*jWS^jS*tt4 
3. 9%. MSH9 9. 9 6%r*^fc. 
[0101] ( A/4fi*©f1f$S!) ^JfePU 1 ©#WB«7 

■^^Aicm^^tc-kJia-x b yr-bf - h y 

K. TiaO^^^-ri-^-r^TttL.. 13 0"Ct? 
fc. 

[0102] 





5. 


011% 




2 5. 


011% 




2 5. 


0S1% 




4 5. 


011% 



[0103] a-;l/«©attEieu«©IRaE*iai (S#3fr 
ft) fc*tL4 5° *fflCC5tf>y»l*3(B»l/fca, T 
IE©fflja©&fli«*fifo t£«U £6CC500W/c 
m2©JSK©*«5>^rama*lfWBJ5R«Ur. 



Ofc. 

[0 104] 



3 2.6 SS% 

o. 2mm% 



(15) 



27 



h Vjt&n—iVfnrtZs h 079 0 V- h 

m»7-DETx {umm m) ) 

Ti&DX-lJJWi (C-2) 
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3. 2mm% 

0. 4ms% 

1. 111°/. 

0. 3 5Hfi% 
6 2. 5WM% 



[0 105] 
[<fc4] 

(C-2) 




[ o i o 6 j mmwmvm) -fe;uD-* h ^tf 

-F7-f*A (TD80U, StlX^-f;^ (i) 20 
M) . iJ«t!>7/4S^igJl £|5)8IK:b-CpfBiHt 



«c8 o-cr^brnms^fip^L/fc. c<onmm% 
^commit, m2 4 1 Mm-c^ofc 

[0107] ( OC B|5|Sj-=fc- F*S®S?g^^S 

h ffiijfcr 9 o ^SiSi^^wtBi •) i^bi* ^©±&c 

R01:)fctK© A /4 »JKpj«|©T 9 0 Jl^l&WJfco 

W-fc. jfcifHz^©.^^^, S6tc^UXA^- 
«"t. ¥igjfiM©&Jlit^£Sg*flHSSL7c. ?SES^^ 
[0108] 



R®3fc1K Sil(TD8 0U) 

itt^«^ (PVA/I, ) 

mam®. (A/4S) 



Tfe^^ia (7=^^=1^^ ?*ttAii) 



-oKiersjj&fHz^ (cb*-k) 







R{f*« 


(i+BMS (A/4«) 




fi^Of*® (PVA/I, ) 




SSK (TD8 0U) 



? ^ -5 A V 

[0109] ftmutcmkWjkm&<Dm£k*>i'iCs 
^mj£2v x mm^^ks v*epjdu ansa (E2-con 

trast 160CkELDIMf±iJ) £JBt>T. SSiM^S^TJ^S 



